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Controversy Develops Over 
Constitutional Amendment 


SARANAC LAKE—An unusually fine array of technical papers and the largest 
attendance in several years are combining to make the Summer Meeting being held 
here this week one of the best the Society of Automotive Engineers has ever staged. 

The lively interest among the industry’s engineers in the aerodynamics of automo- 
bile design was evidenced by the crowd which turned out for the streamlining 


session at which G. L. McCain. Lowell 
papers. 

Walter Dorwin Teague’s paper on the 
Artistic Principles of Body Design. also 
going into the question of streamlining. 
was one of the most important papers at 
the meeting. Unfortunately Mr. Teague 
had to compete with a crystal clear day 
with the result that the attendance at this 
session was not what it should have been. 

Although Messrs. Graves, Mougey and 
Upham presented a rather strong case for 
the 10W and 20W oil in their joint paper 
at the Fuels and Lubricants session, it is 
not anticipated that any modification in 
present S.A.E. lubricating oil specifica- 
tions will be recommended at this time. 
However, there is considerable sentiment 
that progress in engine design may make 
quite extensive revisions in these specifi- 
cations desirable within the next 12 to 18 
months. 

Other important papers presented dur- 
ing the first three days of the meeting 
covered such diverse subjects as the place 

(Turn to page 758, please) 





Saranac Lake and 
Inn from the air, 
where S.A.E. mem- 
bers who attended 
the Summer Meeting 
this week gathered 
to discuss important 
technical problems 
confronting the auto- 
motive industry 
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H. Brown and Herbert Chase presented 


Rumor Car Manufacturers 
Seek Price Cut on Parts 
DETROIT—It is rumored several lead- 


ing car manufacturers have asked parts 
and materials suppliers to reduce their 
prices for the last half of the year. The 
reason given for this action is that the 
recent cuts in retail car prices make im- 
perative a reduction in production costs. 
The amount of the concession asked 
varies from 5 to 10 per cent. 

Settlements now being made in second 
half contracts are said to show that the 
request of the car manufacturers has not 
met with uniform success. In some cases 
suppliers are said to have agreed to cut 
their prices. On the other hand, it is 
understood some contracts have been 
made for the next six months which 
call for the same prices as in the first 
half, or even higher prices. 





| Record Crowd At SAE Meeting 





In This Issue 


Are abstracts of the papers read this week 
at the S.A.E. Summer Meeting: 


Designing the Airflow—George L. McCain. 
Ideal Aerodynamic Form for Cars— 
Lowell H. Brown and Herbert Chase. 
Tests of Winter Oils—W. H. Graves, H. C. 
Mougey and E. W. Upham. 

Copper Lead and Babbitt Bearings—Stan- 
wood W. Sparrow. 

Power Plants for Rear-Engined Cars- 
L. P. Kath. 

Analyzing Indicator Cards—J. C. Slon- 
neger and Hans Fischer. 

Limitations of Aircraft Engine Design— 
E. S. Taylor. 

Streamlining Trucks—Louis Schwitzer. 

Controllable Propellers—G. T. Lampton, 
Thomas Barish and Frank W. Caldwell. 

Uniform Truck Rating—Austin M. Wolf. 

Coach Design—E. L. Tirrell. 











Revised APEM Codes 
Exclude Price Fixing 


New NRA Policy Permits 
Open Provisions; Posting 
Permissible As Outlined 


WASHINGTON, June 21—Conforming 
to the new policy of NRA, revised 
A.P.E.M. codes, for which hearing dates 
have been set, are expected to omit nay 
price-fixing clauses. In the event any are 
proposed it is not believed they will be 
approved by NRA unless unusual condi- 
tions are found to warrant their accept- 


ance. 
However, price posting will be permis- 
(Turn to page 759, please) 
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Fresh Sales Impetus 


Gained Through 


Retail Price Cuts, Car Makers Report 


DETROIT—Price reductions are prov- 
ing a boon to retail car sales this month, 
according to reports from leading auto 
mobile manufacturers. The experience of 
the Chevrolet Motor Co. is believed to be 
typical of most companies which have 
revised prices downward since June 1. 
Chevrolet dealers delivered to consumers 
25.935 passenger cars and trucks in the 
first 10 days of June, compared with 
21,688 units in the corresponding period 
in May. This increase of more than 4000 
units is contrary to the usual downward 
seasonal trend at this time of the year. 

With orders running ahead of produc- 
tion, Plymouth is making close to 1900 
units a day. On June 19 its local factory 
turned out 1898 cars, setting a new all- 
time production record. The previous 
peak output was 1885 units on May 22. 
Commenting on this spurt in operations, 
D. S. Eddins, vice-president and general 
manager, remarked that “the recent price 
reductions, coupled with general business 
improvement, brought a definite demand 
for additional cars.” 

While it is too early to ascertain the 
extent to which Ford sales have been 
aided by the price decreases announced 
last week, officials at Dearborn are con- 
fident that retail deliveries will feel fresh 
impetus. 

Pontiac dealers in the northern region, 
embracing the territory around Detroit, 
Cleveland, Pittsburgh, Cincinnati and 
Buffalo, have asked that allotments be 
doubled. “Our largest Chicago dealer 
phoned us for an immediate shipment of 
100 cars,” declared A. W. L. Gilpin, gen- 
eral sales manager. “Dealers from many 
sections are requesting shipment at once 
on all orders that have been placed with 
the factory. In fact, we are quite apt 
to find ourselves in the position before 
the summer is over of having set up 
production schedules that are too small.” 

In the case of several manufacturers, the 
recent price cuts are not necessitating in- 
creased assemblies this month, but 


are 
enabling dealers to reduce their stocks 
which had risen somewhat above the de- 


sired level. The action generally of com- 
panies with models retailing under $1,000 
in lowering prices and introducing new 
model equivalents has had the effect of keep- 
ing production at a rate not far below that 
in May. The total this month should be 
280,000 to 290,000 units. 

Car makers are concentrating efforts on 
ways and means of sustaining public demand 
during the period from now until the middle 
of August. They are leaning toward the 
opinion that the slump in sales in the weeks 
immediately ahead may not be so sharp as 
they had first anticipated. Steps already 
taken to head off this slump and increased 
public confidence which should result from 
the adjournment of Congress are expected to 
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be strong contributing factors in maintaining 
a relatively satisfactory sales volume during 
the next 60 days. 

Serious effects of the drought on retail 
sales in agricultural areas are discounted 
by factory sales executives. While some 
sections of the country will be adversely 


affected, improvement in other sections 
will more than offset this loss. In the 
Southwest farmers will benefit from two 


sources—the government’s crop restriction 
program resulting in bounty payments, and 
high prices for their grain crops caused by 
the shortage existing in other localities. In 
the Southeast the farmers probably will pur- 
chase more motor cars this year than in 
the past five years; that region will raise 
the largest percentage of the country’s grain 
crop in its history. 

Buick, without the stimulus of a price 
cut, delivered 2125 cars to retail customers 
during the first 10 days of June, compared 
with 2111 in the final 10 days of May and 
1579 in the first 10 days of June a year ago. 
Shipments from the Flint factory continue 
at the highest rate of the year. 

Hudson has reported May production ag- 
gregating 11,782 cars, an increase of 5936 
or 191.5 per cent compared with the total 
of 5846 cars reported for May last year. 
The output was also the largest reported 
for any corresponding month since 1930. 
For the five months’ period ended May 3}, 
the company produced 60,745 cars, com- 
pared with 16,557 in 
period last year. 

Retail sales of De Soto and Plymouth 
cars by De Soto dealers reached a total 
of 2474 units during the week ended June 
9. De Soto dealers have sold 45,701 De 
Sotos and Plymouths since the first of the 
year, an increase of 49.1 per cent over the 
30,646 units sold in the same period last 
year. 

During the period from January 1 to 
June 9 of this year, Dodge dealers delivered 
103,705 vehicles, as against 54,304 sold dur- 
ing the corresponding period of 1933, the 
increase in favor of 1934 being 91 per cent. 
Included in the year-to-date total of 103,705 


the corresponding 





retail deliveries are 41,078 sales of Plym. 
ouths, which are also marketed by Dodge 
dealers. 

The greatest single percentage gain to 
the credit of Dodge dealers is the increase 
in the sale of Dodge trucks; of these, 
19.383 were delivered between January ] 
and June 9 of the present year—as against 
4328 in the like period of 1933, an advance 
of 347.9 per cent. 

During the week ending June 9, Dodge 
dealers delivered 5226 passenger cars and 
trucks; this retail volume marks an _ in- 
crease of 18.5 per cent over the business 
done in the corresponding week of 1933. 


Importation of Bendix 
Drive Spring Ban Final 
WASHINGTON—The President has 


made final his order of Jan. 8 prohibit- 
ing importation into the United States 
Bendix drive springs, except those made 
under license of the 
Corp. Importations 
March 4, 1935. 

- Announcement of the President’s order 
was made by the Tariff Commission, 
which held that if importation of this de- 
vice were permitted to continue it would 
materially injure the industry of making 
and selling such springs in the United 
States. 


Bendix Aviation 


are barred until 


W. M. Canaday to Promote 
Government Housing Plan 

TOLEDO—Ward M. Canaday, presi- 
dent of the United States Advertising Cor- 
poration, and for many years head of 
Willys-Overland advertising, has been ap- 
pointed head of advertising and promo- 
tion of the new government housing and 
modernization plan to revive the build- 
ing industry. Harry Hopkins is Federal 
Housing Administrator. 


Hardy Heads Flint C. C. 


FLINT—A. B. C. Hardy, former presi- 
dent of the Olds Motor Works, has been 
elected president of the Flint Chamber of 
Commerce. 





Sedan in new Hudson Challenger Series recently 
announced 
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H. H. Timken 


Henry Timken Resigns; 
Umstattd New President 


CANTON—At a, special meeting of 
the board of directors of The Timken 
Roller Bearing Company held June 16, 
H. H. Timken resigned as president of 
the company, and Wm. E. Umstattd was 
elected president. Mr. Timken remains 


as chairman of the board. 


Mr. Umstattd has been with The 
Timken Roller Bearing Company since 
leaving the army in 1919 and has worked 
in all departments of the plant, being 
advanced to assistant superintendent, as- 
sistant factory manager, and until Janu- 
ary, 1932, was factory manager. Mr. 
Umstattd was then advanced to the posi- 
tion of executive vice-president, so that 
for the last two and one-half years he 
has had intimate contact with all activi- 
ties of the company, including financial, 
selling, production, and general company 
policies. 

Henry H. Timken, Jr., was elected a 
vice-president of The Timken Roller 
Bearing Company and a vice-president of 
The Timken Steel & Tube Company. 


Pneumatic Casing 
Shipments Increase 


April Shows More Than 
5°%, Gain Over March 


NEW YORK—Shipments of pneumatic 
casings for the month of April amounted 
to 4,438,378 casings, an increase of 5.1 
per cent over March and 21.5 per cent 
above April (1933), according to the 
Rubber Manufacturers Association, Inc. 

Production of pneumatic casings fot 
April is reported to be 4,769,980 casings, 
a decrease of 7.9 per cent under March, 
but was 52.7 per cent above April, 1933. 

Pneumatic casings in the hands of 
manufacturers April 30 amounted to 11.- 
980,731 units, an increase of 2.8 per cent 
above March 31, 1934, stocks and 76.9 
per cent above stocks April 30, 1933. 

he actual figures are as follows: 


Automotive Industries 


757 


Steel Mediation Up To Miss Perkins; 
Employees’ Vote On Strike Revealed 


May Ask Industry and 
Union To Accept Each 
Other's Plans In Part 


WASHINGTON—President Roosevelt 
has turned over the whole business of 
reconciling the differences between the 
steel industry and the Amalgamated As- 
sociation of Iron, Steel and Tin Workers 
to Secretary of Labor Perkins. This act 
brings Miss Perkins from behind the 
cloud which has covered her since the 
advent of NRA and General Johnson. 

Steel union representatives, including 
William Green, A.F.L. president, visited 
the President this week and laid before 
him the plan adopted upon the insistence 
of Mr. Green at the Pittsburgh Conven- 
tion. M. F. Tighe, president of the 
Amalgamated, acted as the spokesman for 
the group. It was at this meeting Mr. 
Roosevelt made his announcement of 
placing the entire matter in the hands of 
the Secretary of Labor, the place it right- 
fully belongs. 

It is believed here that the points of 
difference between the industry and the 
unionists can easily be ironed out by Miss 
Perkins and other appropriate govern- 
ment officials. One fact particularly evi- 
dent at the meeting with the President 
was that the unionists were exerting every 
effort to avoid a strike. The inference has 
been made that the steel leaders may be 
asked to accept in part the union plan, 
just as the union will be asked to accept 
the A.I.S.I. in part. Both plans are some- 
what similar in that they. propose the ap- 
pointment of impartial boards to review 
the difficulties. Whatever board, or 
boards, may be set up they must be in 
comformity with the provisions of the 
Joint Labor Resolution passed by Con- 
gress as a substitute for the Wagner labor 


bill. 


PNEUMATIC CASINGS 
Shipments Production Inventory 


April, 1934.. 4,438,378 4,769,980 11,980,731 
March, 1934.. 4,222,962 5,180,122 11,650,661 
April, 1933.. 3,653,943 3,123,494 6,773,724 


May Crude Rubber 


Consumption Drops 
NEW YORK—Consumption of Crude 


rubber by manufacturers in the United 
States for the month of May amounted to 
43,012 long tons, which compares with 
44,947 long tons for April. May con- 
sumption shows a decrease of 4.3 per cent 
under April and 2.4 per cent below May 


Analisation of Ballots 
Shows More Than 90%, of 
Workers Participated 


NEW YORK — Why the threatened 
steel strike did not and will not material- 
ize is outlined this week in the current 
issue of Iron Age. A special secret poll 
was taken among the workers in the more 
important steel plants and the result of 
this ballot was revealed by workers in 
some of the U. S. Steel Corp.’s plants, says 
the magazine. 

“The strike ballot was arranged 
through the initiative of the employees,” 
says the Iron Age report, “who desired 
the opportunity of officially registering 
their views on the strike question... . 
The highest strike vote was at the Farrell 
works of the Carnegie Steel Co., where 
251 ballots were in favor of a walkout and 
3176 were against such a move... . / At 
the Tennessee Coal, Iron and Railroad 
Co., 7964 employees were eligible to vote, 
6750 were at work at the plant during the 
two election days and 7003 voted, indi- 
cating that 253 not on duty made the trip 
to the works in order to express their 
views. Of those who voted 6811 opposed a 
strike, 119 favored a strike and 73 ballots 
were voided. . . . At the Duquesne plant 
of the Carnegie Steel Co., over 86 per cent 
of eligible employees voted for employee 
representatives, and W. J. Spang, presi- 
dent of the Dukane lodge of the Amalga- 
mated and leader of the so-called ‘rank 
and file’ committee, received 3 votes out 
of a total of more than 4300 cast... . 
Opposition to the Amalgamated union 
was also indicated by the high participa- 
tion of employees in the primary elec- 
tions under the employee representation 
plan. Of more than 100,000 eligibles at 
the 25 plants where primaries were held, 
over 90 per cent voted.” 


a year ago, according to the Rubber 
Manufacturers Association. 

This organization reports imports of 
crude rubber for May to be 47,954 long 
tons, an increase of 5.0 per cent over 
April and 74.0 per cent above May, 1933. 


Bosch Equipment Used 
On Indianapolis Winners 
INDIANAPOLIS — Model FH Bosch 


magneto equipment was used on cars fin- 
ishing in the first nine places in the re- 
cent Indianapolis 500 mile race. Twenty- 
seven of the 33 cars starting the race 
were Bosch equipped, and 12 of these 27 
carried Bosch electric starters. 
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Wisconsin Employers’ Contributions To 


Unemployment Insurance Begin July | 


MADISON—On July 1 Wisconsin em- 
ployers either must commence contribu- 
tions to a State operated unemployment 
insurance fund or create and finance 
voluntary contribution plans under the 
terms of the Wisconsin unemployment in- 
surance law. While specific information 
is lacking at this time it is understood 
the majority of the State’s employers, lia- 
ble under provisions of the act, will elect 
to set-up their own funds or adopt a plan 
put forth by the Unemployment Benefit 
Advisors, Inc., of Milwaukee, and ap- 
proved by the Industrial Commission of 
Wisconsin which will administer the law. 
known as the U.B.A. Plan. 

Reports from reliable sources indicate 
that the majority of automotive com- 
panies operating within the State will 
adopt the U.B.A. plan. It is understood 
that General Motors proposed to the 
State officials that the G.M. Employee’s 
Saving Fund be used for i!) unemploy- 
ment insurance fund. How-cver, current 
rumor has it that Wisconsin officials have 
turned thumbs down on this proposition. 

In view of this development it is be- 
lieved in informed circles that GM will 
adopt the U.B.A. plan. The U.B.A. plan 
provides that each employer. who under 
terms of the insurance act, is to be as- 
sessed at the rate of 2 per cent of his 
payroll, shall deposit with a Wisconsin 
Trust Company, approved by the Indus- 
trial Commission, an unemployment 
benefit fund under declaration of trust. 
The plan further stipulates that the trus- 
tee shall honor all orders on the fund 
drawn in accordance with the plan; that 
the trustee shall keep the fund so in- 
vested that its assets at all times can 
readily be converted into cash; that the 
trustee shall invest the proceeds of the 
fund only in such obligations as Govern- 
ment bonds, bonds which are direct 
obligations of the State of Wisconsin, 
Wisconsin cities of the first, second or 
third class, Wisconsin counties or school 
districts; the trustee must keep on cash 
deposit at all times at least 25 per cent 
of the fund, and must file a surety bond 
with the commission to cover all unin- 
vested portions of the fund. 

The plan provides that when the fund 
shall amount to less than $55 reserve 
per employee the rate shall be 2 per cent 
of the payroll; 1 per cent when the 
reserve is $55 but less than $75, and that 
employer contributions shall cease when 
the reserve reaches $75 or more. In some 
quarters it is believed highly improbable 
that a reserve of $75 per employee can 
be reached on the basis of a 2 per cent 
assessment; the reported general feeling 
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it that an assessment nearer to 4 per cent 
would be required to create such a re- 
serve. 

The act, under the compulsory -plan, 
excludes farm labor, domestic service, 
relief projects, school teaching, public 
officers, salaried public jobs, “part time” 
work, railroad work, logging, institutions 
for physically handicapped persons, and 
employers of less than 10 persons. Em- 
ployers guaranteed $1500 per year, or 
who have resided in Wisconsin less than 
two years, or who have not worked in the 
State for 40 weeks in the last 2 years, 
are not eligible to benefits. Employees 
who receive a salary of $300 per month 
or more also are excluded from benefits. 

Employers who guarantee their em- 
ployees 42 weeks of work and wages for 
at least two-thirds of the hours normally 
worked (or a longer number of weeks, 
for a proportionally shorter number of 
hours, but not less than 20 hr. per week) 
also are exempt from the necessity of 
setting up an unemployment benefit fund 
either through the compulsory or a vol- 
untary plan. 

Under both compulsory and voluntary 
plans an unemployed man, after a two- 
weeks waiting period, will draw, with a 
limit of 10 weeks per calendar year, $10 
per week from the appropriate employer 
accounts in the State treasury or trust 
funds, so long as he does not refuse to 
accept what is defined in the act as 
“suitable employment.” Voluntary quit- 


LOWELL THOMAS 


Author and radio star who spoke at 
S.A.E. Summer Meeting 


ting without cause, act of God, illuess, 
trade disputes, etc., bar benefits to em. 
ployees. 

Voluntary systems of creating an un. 
employment benefit fund must be ap. 
proved by the Industrial Commission and 
make eligible for benefits at least those 
employees who would be eligible under 
the compulsory plan, and must provide 
for at least as heavy a financial burden 
upon. the employer as would be im. 
posed under the compulsory plan. Such 


a plan is the U.B.A. 


Record Crowd at 
S.A.E. Meeting 
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of sound measurement in automobile 
noise reduction, lightness in truck design, 
motor trains, a new index of Diesel fuel 
performance based on the aniline point 
and the gravity of the fuel, a new method 
of evaluating indicator cards and copper 
lead bearings. Some of these papers are 
digested in subsequent pages of this issue 
and others will appear next week. 

A spirited discussion developed at the 
business session on an amendment to the 
constitution recommended by the consti- 
tutional committee, and approved by the 
council, which would provide for the elec- 
tion of first and second alternates for 
members on the nominating committee 
and would bar the voting of proxies. 
The controversy raged around the. ques- 
tion of proxies, it being contended on 
the one hand that they tended to 
foster politics and on the other hand 
that their use was desirable due to the 
nationwide character of the society. A 
difference of opinion developed also as 
to whether proxies were legal under the 
constitution as it stands at present. An 
amendment was also offered providing for 
an advisory board of past presidents. No 
further action will be taken on either of 
these amendments until the annual meet- 
ing which will be held in Detroit as 
usual. 

An interesting feature of the meeting 
were demonstrating cars provided for the 
use of the society by a number of car 
manufacturers. Among the new develop- 
ments revealed by various interests were 
a new power gear shifting device con- 
trolled by a steering column selector and 
a new brake design by Bendix, a novel 
independent suspension by one of the car 
makers, a new extreme pressure lubri- 
cant testing machine developed by Stude- 
baker, and two Diesel fuel injection sys- 
tems, one of which was designed by 
Ex-Cello Aircraft and Tool Co. 

First and second place among the men 
in the field day events were taken by 
J. M. Simpson and W. E. England. Char- 
lotte Anglada and Mrs. R. E. Wilkin were 


one-two in the ladies events. 
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Chevrolet Introduces 


Master 6 Sport Sedan 


New Model Is Four-Door, 
Five-Passenger Job With 
Curb Weight of 3265 Lbs. 


DETROIT, June 23—A new knee. 
action model, the Master Six Sport sedan, 
is announced by Chevrolet. It is a four- 
door, five-passenger sedan with built-in 
trunk. New features of appearance and 
equipment distinguish it from other 
models of the line. 

The newest Chevrolet has the appear- 
ance of increased streamlining, through 
the adoption of a modified form of roof 
line at the rear, where the radius of the 
curve is much larger than in other 
models, to permit the rear panel to blend 
smoothly into the lines of the trunk. The 
entire rear panel, including the trunk. is 
made of a single stamping. 

Advantage has been taken of all available 
space to provide a commodious baggage com- 
partment. The trunk is 49% inches wide. 
17%4 inches fore and aft, and 195 inches 
high (inside measurements). The spare 
wheel is mounted at the rear of the trunk; 
spare wheels carried in fender wells may be 
had on order. To provide protection for 
trunk, spare wheel, and fenders, a specially 
formed rear bumper, with a greater arch is 
used. 

The rear quarter windows differ from those 
used in all other 1934 models. A no-draft 
ventilation unit, pivoted top and bottom and 
operated by a T-handle, comprises the entire 
window. The vertical ‘ventilator post is 
eliminated by this design. 

Interior equipment includes upholstery of 
mohair or Bedford cord (optional), arm rests 
at all seats, adjustable sun deflector, adjust- 


What is said to be 
the first job of arc 
welding diesel engine 
cylinders is shown 
here. The cylinders 
are for an _ experi- 
mental diesel engine 
for marine service 
being built by F. B. 
Stearns. It is rated 
at 320 hp. at 1300 
r.p.m. 


Each cylinder unit 
comprises some 16 
individual parts, the 
inner sleeve being of 
case hardened steel 
while the outer por- 
tions are of mild 
steel. The job was 
done with Lincoln 
welding equipment. 


able driver’s seat, assist cords, ash tray in 
front-seat back, glove compartment, rear win- 
dow shade, metal robe rail, carpet-covered 
foot-rest, dome light, reversed opening 
screened cowl ventilator, and Fisher nodraft 
ventilation. 

The Sport sedan has a curb weight of 3265 
pounds, 75 more pounds than the Master 
series four-door sedan. 


Phila. Naval Aircraft 


Factory to Be Enlarged 


WASHINGTON — Funds from the 
PWA appropriation will be allotted 
for the enlarging of the naval aircraft fac- 
tory at League Island Navy Yard, Phila- 
delphia. The cost of the work will be 
$2,700,000 and will permit construction 
in this plant of 10 per cent of the 1184 
additional planes needed to equip the 
treaty navy. 
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sible as outlined in the NRA announce- 
ment of its new policy. The purpose is 
to prohibit minimum prices except in 
emergencies which make such action 
necessary to halt destructive price cut- 
ting, “protect small enterprises, curb 
monopolistic tendencies or maintain code 
wages and working conditions.” The new 
policy permits open price provisions 
where desired by an industry under con- 
ditions requiring posting of prices with a 
confidential distinterested agency for dis- 
tribution to all members ‘of the industry 
and customers willing to pay for the ser- 
vice. Such posted prices are not to be 
changed for 48 hours. 

As explained by General Hugh S. Johnson 
the main purpose is to obtain some uniform- 
ity in future’codes. Protection against price 
chiseling is proposed though the setting up 
of a model cost finding and accounting pro- 
visions which shall, however, not be obli- 
gatory, but not to encourage uniform addi- 
tions in the form of percentages of differ- 
entials designed to bring about uniformity 
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in cost or prices. It is also sought to prevent 
cut-throat price competition between emer- 
gency periods when prices are fixed because 
of. proven emergency conditions. The pro- 
cedure permits any interested individual to 
complain of destructive prices to the code 
authority which, if unable to adjust to the 
satisfaction of complainant and respondent, 
will refer the complaint to NRA’s Research 
and Planning division. 

Circulated yesterday were printed copies 
of revised code for the replacement piston 
and pin manufacturing group which bans 
publieation of list prices lower than those 
established by the motor-vehicle and engine 
maker and requires price posting. Each 
member of the product group is required to 
file with the administrative committee copies 
of each list price for circulation to members 
of the product group available for inspection 
by customers or prospective customers. Price 
changes are to become effective in not less 
than 10 days from the date of filing. It is 


reported that this provision might be struck 
out on the ground that it does not accord 
with the policy of the NRA doing away with 
the so-called price lag. 











Truck Sales Up 86% 
In May, Polk Reports 


Month's Registration 
in 24 States Exceeds 
April by About 1000 


DETROIT—Truck sales for the month 
of May, in 24 states, representing 41.64 
per cent of the United States, amounted 
to 16,214, R. L. Polk and Co. announced 
in its weekly report of motor vehicle 
registrations. In the same month last 
year, in 24 states, representing the same 
proportion of the country, 8,714 commer- 
cial cars were sold. The percentage gain 
last month over May, 1933, is, therefore, 
86.18 per cent. 


The truck registration figure of 16,214 
for last month shows a slight gain over 
April of this year, when 15,908 com- 
mercial cars were sold in 24 states. In 
the entire United States 20,925 trucks 
were registered in May, 1933. In April, 
1934, the registration figure for trucks 
was 38,882. The Polk estimate for May, 
based on reports received thus far, re- 
mains 38,000, slightly under the figure 
for last month. 


Passenger car sales for May are 2.79 
per cent less than the sales for April of 
this year, according to reports received from 
23 states, representing 35.38 per cent of 
the United States. This decline is due, 
somewhat, Polk reported, to seasonal con- 
ditions. The unit figure for May was 81,754, 
while the April figure was 84,101. The 
estimate for May registrations has, there- 
fore, been revised downward by Polk, to 
225,000. 


The May figure is an increase over the: 
May, 1933 total of 44.21 per cent. There 
were 56,691 passenger cars sold in May, 
1933, as compared with May, 1934’s total 
of 81,754. In the entire country, 160,225 
cars were registered in May, 1933, and last 
April 222,900 units were sold. Therefore, 
if the Polk estimate for total passenger 
car sales of 225,000 is realized, May regis- 
trations will show a nice increase over both 
these comparative figures. 
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Teuftions! U. S. Tariff Policy 
Shelved by New Reciprocal Act 


WASHINGTON—President Roose- 
_velt’s signing of the Reciprocal Tariff Act 
marks an entirely new departure in tariff 
policies of this country. The provisions 
of the act follow neither the protective 
theory of the Republicans nor the free 
trade ideas of the traditional Jeffer- 
sonian Democrats. Congress, by this act, 
surrenders its powers to negotiate trade 
agreements with foreign governments to 
the President, but despite strong opposi- 
tion from the Republicans the bill passed 
easily. 

The Reciprocal Tariff Act automati- 
cally repeals the so-called countervailing 
duties in the Hawley-Smoot law, covering 
such items as automobiles, coal; and 
lumber. 

By the terms of the act the President is 
authorized to negotiate trade agreements 
for a three year period with foreign gov- 
ernments without advice or consent of 
the Senate. He is empowered, by procla- 
mation, to raise or lower tariff rates by 
not more than 50 per cent. However, the 
President, before entering into reciprocal 
tariff trade agreements, must not only de- 
termine that trade expansion would be 
encouraged, but that foreign duties or 
other import restrictions are unduly bur- 
dening and restricting to American for- 
eign trade. 

The act further stipulates that every 
foreign trade agreement concluded shall 
be subject to termination on notice to the 
foreign governments concerned at the end 
of not more than three years from the 
date on which the agreement comes into 
force, and thereafter upon not more than 
six months’ notice. 

Under the provisions of the measure 
any person or persons likely to be af- 
fected by any proposed foreign trade 
agreement must be given an opportunity 
to be heard before the agreement is con- 
cluded. 

Behind this particular legislation is the 
theory that old methods of revising the tariff 
by Congressional action is too slow. This, 
at least, was the view expressed by Secretary 
of Agriculture Wallace in his book, “America 
Must Chvose.” Critics point out that the 
average change in tariff laws by Congress 
has been within one year to 18 months. 
Secretary Wallace’s opinion, that it will take 
several years to work out tariff adjustments 
under the new act, apparently loses weight 
under this circumstance. The question of 
why the powers of adjustment should there- 
fore he abdicated by Congress also arises if 
this view is correct. 

However, students of the tariff and in- 
formed observers believe that, all partisan- 
ship aside, the new act will not bring about 
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much change, if any, within any time ap- 
proaching the proverbial near future, in in- 
ternational trade. Neither does there appe.r 
to be any great likelihood that President 
Roosevelt will let down the much touted 
“tariff barriers.” Should he do so, Mr. 
Roosevelt would find himself in a dilemma 
of his own making, for such action would 
run directly counter to his own principle of 
maximum wages and minimum hours, which 
have so assiduously been directed toward the 
rebuilding of the national purchasing power 
and on which the whole structure of NRA 
is built. Also, such a move would run 
counter to the perils of depreciating and 
quickly changing foreign currencies, 

Moreover, the point has been made that 
approximately 65 per cent of imports to this 
country are duty free. That leaves about one- 
third of incoming shipments which can be 
subjected to barter. 


Dollar Volume Gains 
In New Car Financing 


Department of Commerce 
Estimates May Increase 
83% Over One Year Ago 


WASHINGTON—Preliminary esti- 
mates of the dollar volume of retail 
financing of new passenger automobiles, 
based on daily average figures with each 
business day of the week weighted ac- 
cording to the relative volume of business 
as determined by experience in the trade, 
shown an increase of 83 per cent for the 
month of May as compared with May, 
1933, and an increase of 101 per cent as 
compared with May, 1932, according to 
the Department of Commerce. As com- 
pared with April there was an increase 
of 12 per cent. 


Comparison of May, 1934, with the 
same month of previous years and the per- 
centage changes from April to May in 
past years are shown below: 


Comparisons of May, 1934, with the same 
month of previous years. 
May, 1934, was 


83.2 per cent higher than May, 1933 
a a =~ see 
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These estimates on automobile financ. 
ing are based upon figures reported to the 
Bureau of the Census by a sample group 
of large finance companies that have been 
in continuous operation since 1929. The 
dollar volume of these organizations rep. 
resents over three-fourths of the business 
written by all finance companies report. 
ing to the census, and the early receipt 
of their figures makes it possible for the 
Bureau of Foreign and Domestic Com- 
merce to make monthly estimates much in 
advance of the regular reports. 


Steel Men Concede 
Profit at Old Rates 


Operating Schedules 
Adjusted to Deliver 
All Orders by June 30 


NEW YORK, June 21—With labor 
troubles no longer a burning problem, at 
least not for the time being, the steel 
industry gave all of its attention this week 
to the completion and shipping of orders 
placed at prices of $5 to $8 a ton below 
those which consumers would have to pay 
now. It is significant that steel men con- 
cede that most of them have been able to 
operate at a profit during the quarter now 
drawing to a close, while there is con- 
siderable doubt as to third quarter results. 

So far new business is in abeyance. 
Mills specializing in automobile sheets, 
which consume a relatively long time in 
the different finishing processes, have ad- 
justed their operating schedules so that 
by June 30 virtually every single sheet 
on their order books will have been 
shipped. Entailing less difficulty in man- 
ufacturing, ordinary grades of sheets and 
strip are moving to consumers in con- 
formity with specifications and shipping 
orders that for the most part have been 
spread over the last six weeks and what 
remains of June. 

While the American Iron & Steel Insti- 
tute placed the average rate of steel ingot 
production at the beginning of the week 
at 56.1 per cent, a slight decline from the 
preceding week, many finishing mills con- 
tinued to operate at or very close to ca- 
pacity in efforts to work up old orders. 





Miniger, Mich Freed 
Of Nuisance Charge 
TOLEDO—C. O. Miniger, presi- 
dent, and J. Arthur Mich, vice-presi- 
dent of Electric Auto-Lite Company 
were freed in Municipal Court here 
on charges of maintaining a nuisance 
at their plant preferred by a neighbor 
during the recent strike gas attacks 
and rioting. The court quashed the 
affidavit. Both men were present at 
the hearing. 
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New Studebaker Dictator "Land Cruiser" just announced. 
The Dictator has a base factory price of $695 


New Studebaker 


Series Announced 


Reduce Commander Line 
Prices From $30 to $45; 
Offer Dictator at $695 


SOUTH BEND—A new series of cars 
has been announced by the Studebaker 
Corporation. The most important line is 
that of the Dictator, which is offered at a 
base price of $695. This model now comes 
with vacuum power brakes, the same as 
the larger Studebakers, and its bodies 
have been redesigned and patterned after 
last year’s President model. The Com- 
mander line with a base price of $890 
and the President line with a base price 
of $1,170 are continued. 

In the new Dictator “land cruiser” the 
hood louvres are horizontal, and shoulder 
moldings sweep gracefully from the radi- 
ator to the rear end. Rear wheels are 
concealed by fender aprons. Rear win- 
dows blend into the back of the body. 
Abundant space for a spare tire and lug- 
gage is provided under the rear deck. 

Front seats of the Dictator are of the 
bucket type, 2114 in. wide; rear seats are 
201% in. wide and are divided by a center 
arm rest. Upholstery is in broadcloth or 
mohair. The instrument panel and door 
trims are finished in mahogany lacquers. 
All hardware is chromium plated. The 
instrument board contains a_ built-in 
radio panel, with a glove compartment 
to match, and an ash receiver. Instru- 
ments are indirectly lighted and the 
driver may vary the brightness at will. 
The cowl ventilator together with the 
window top panels, the adjustable safety- 
glass windshield, and the adjustable side 
windows permits of suitable ventilation 
under all conditions. Dictator bodies are 
of all-steel construction. 

The adoption of a vacuum power unit 
for the Dictator brakes’ makes this unit 
standard equipment on all Studebaker 
lines. Cast iron brake drums are used 
on all models. 
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The Dictator has a wheelbase of 114 
in., its weight is 2895 lb. and its six-cylin- 
der 205-cu. in. engine develops 88 b.hp. at 
3600 r.p.m. It has a compression ratio 
of 6.30. The tread is 58 in. in front and 
60 in. in the rear. The DeLuxe Dictator 
is equipped with free-wheeling, Startix 
and automatic choke. 

Prices of the Commander line have 
been reduced from $30 to $45 under 
previous list prices. 


Automotive Employment 
In Michigan Declines 


DETROIT — Automobile employment 
in Michigan during May totaled 289,955 
compared with 293,391 in April and 136,- 
797 in May, 1933. These figures are 
compiled by the State Department of 
Labor and Industry and based on reports 
of 114 companies. 


Aggregate weekly payrolls were $7,- 
501,956 in May, $7,982,954 in April and 
$3,339,971 in May, 1933. Average weekly 
earnings per capita were $25.87 in May, 
$27.21 in April and $24.41 in May last 


year. 


Wholesale Trade Asks 
For Code Modification 


WASHINGTON—The Code Authority 
for the Wholesale Automotive Trade has 
applied to the National Recovery Ad- 
ministration for a modification of its code, 
consisting of an amendment providing 
for a set-up for assessments to members 
and establishment of a budget and au- 
thorization for the Code Authority to ex- 
pend such funds, subject to the Adminis- 
trator’s approval, in administration of the 
code. 


Elects President's Son 
A.C.C.A. Vice President 


NEW YORK—Elliott Roosevelt, son of 
the President, has been elected a vice- 
president of the Aeronautical Chamber of 
Commerce of America. 





N. A.C. C. To Fight 


Proposed ICC Report 


Traffic Group To File 
15 Specific Reasons for 
Disapproving Proposal 


DETROIT — Fifteen specific reasons 
why the IL.C.C. should not approve the 
“proposed” report of W. P. Bartel, direc- 
tor of service, requiring railroads to levy 
“spotting charges” on carload freight. 
will be filed with the commission by the 
Traffic Department of the N.A.C.C. The 
proposal emanates from an investigation 
and hearings started by the commission 
about 3 years ago to determine the prac- 
tice of rail carriers in placing cars for 
loading and unloading. 


The service of placing cars has always 
been included in the line haul freight 
charges, the railroads have, in many in- 
stances, paid to the industries the cost of 
spotting cars when performed by the in- 
dustries maintaining engines for that pur- 
pose. This practice has never become 
general in the automobile industry, where 
it prevails at only two or three plants. 


Action on this matter was taken at the 
recent meeting of trafic managers, mem- 
bers of the N.A.C.C., in Detroit, where 
the opinion was also held that railroads 
should be given every reasonable oppor- 
tunity to compete with other forms of 
transportation, as contemplated under the 
proposal now before Congress, with re- 
spect to making competitive rates for 
longer distances without necessarily af- 
fecting the shorter distances. 


A special committee, consisting of 
Messrs. E. N. Hodges, Hupp, Chairman; 
C. R. Scharff, Chevrolet; J. H. Myler, 
Chrysler; F. A. Allen, Hudson; R. L. 
Reese, Buick; W. H. Lougheed, Graham- 
Paige, and G. M. Sherman, Studebaker, 
is studying the case. 

Factories represented at the meeting 
were: Buick, Cadillac, Chevrolet, Chrys- 
ler, Federal, General Motors, Graham- 
Paige, Hudson, Hupp, Pontiac, Reo, 
White, K. A..-Moore, N.A.C.C., and J. S. 


Marvin, Chairman of the Conference. 


Johnson Extends Order 
Staying Tire Warranty 


WASHINGTON — National Recovery 
Administrator Johnson has announced a 
further, indefinite stay of a provision in 
his order of May 3 requiring members of 
the retail rubber tire and battery trade 
to give no guarantee or warranty in the 
sale of tires or tubes except against de- 
fects in material or workmanship for a 
period of 90 days from the date of sale. 

Applicatien of this provision was 
stayed by Administrative Order for a 
period of 30 days from May 14, and the 
new order extends the stay indefinitely. 
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Bus Traffic Survey 
Begun at NRA Order 


Improvement of Service 
With More Profitable 
Business Are Objectives 


WASHINGTON—Federal Coordinator 
of Transportation Joseph B. Eastman, in 
cooperation with John M. Meighan, secre- 
tary of the Motor Bus Code Authority. 
has begun a joint bus traffic survey at the 
direction of the National Recovery Ad- 
ministration. The Federal Coordinator 
has just sent out questionnaires to execu- 
tives of motor bus companies throughout 
the country for the purpose of explor- 
ing the flow of bus traffic, the service 
units employed for handling such traffic, 
the revenues derived from various types 
of traffic and the expense of handling. 

In a letter to bus executives, Mr. 
Meighan explains that similar inquiries 
have been or are being sent to railroads, 
air lines and water carriers. The data are 
being obtained to make possible a na- 
tional survey of traffic movements and 
national transportation needs. The re- 
sults are to be compiled so as to make 
them of maximum benefit to the transpor- 
tation industries in the analysis of their 
own operations and opportunities. 

Specifically the objectives of these 
studies are to determine what should be 
done to increase the traffic moving by 
common carriers, to improve service, and 


at the same time to make traffic more 
profitable from the standpoint of pas- 
senger carrying agencies. 

Replies to one form, covering analyses 
of ticket sales by original stations, are to 
be prepared for July, 1934, and if rec- 
ords are available bus executives are 
asked to prepare supplemental reports 
for a typical week of December, 1933. 
The furnishing of the December data is 
asked so as to make possible an analysis 
of seasonal influences on the direction of 
trafic. The Federal Coordinator will 
tabulate the returns for all classes of 
carriers. Returns are to be made to 
J. R. Turney, director, Section of Trans- 
portation, Federal Coordinator of Trans- 
portation, Washington. 

“The opportunity afforded motor bus 
lines to compare their traffic volumes, 
segregated by origins and destinations 
with similar data for other classes of car- 
riers, is too important to be disregarded,” 
Mr. Meighan pointed out to the motor 
bus executives. “If the .instructions for 
preparing the July, 1934, data are foi- 
lowed carefully, the preparation of the 
return will not be found difficult or ex- 
pensive. It is urged that all returns be 
filed not later than August 20.” 

The executives are asked to acknowl- 
edge on sheets sent to them receipt of 
forms and indicating dates when they ex- 
pect to be able to complete returns. The 
returns of individual bus lines will not be 
divulged to any persons except sworn 
governmental employees. 


St. Louis Union Asks 
Dissolution*of A.L.B. 


ST. LOUIS—Local union automobile 
workers have requested President Roose. 
velt to dissolve the Automobile Labor 
Board and create in its place a board of 
equity. The workers charge the A.L.B. 
with tactics which put it in the light of a 
strike-breaking agency. 

The executive committee of the local] 
union also adopted a resolution criticiz- 
ing Richard Byrd, labor member of the 
automotive board. The resolution charges 
Byrd with lack of diligence on behalf of 
the workers and their interests and that 
he has failed to advise with representa- 
tives of workers on the best method of 
procedure upon complaints. 

The local union executive committee 
recommended that the complaint against 
Byrd be presented at the National Labor 
Conference of Automobile Workers, to be 
held at Detroit, June 23. 


Young Declares Dividend 

DETROIT—L. A. Young Spring & Wire 
Corp., has declared a dividend of 25 cents 
a share on common stock, payable Aug. 1, 
to stock of record July 16. The last dividend 
of 25 cents was paid on Jan. 3, 1933. 


Continental Motors 

DETROIT—Continental Motors Corp. has 
reported for the six months ended April 
30, net loss of $905,940 compared with net 
loss of $1,432,918 in the corresponding pe- 
riod of the previous year. 





In Chrysler Testing Laboratories 





The imposing looking machine at the left tests the strength of Plymouth springs. Heavy weights at the 


ends of steel arms put the springs through a million "ups and downs." 


tester puts 
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hydraulic absorbers 


used on 
country roads 


At the right the shock absorber 


Plymouth cars through tests comparable with the worst 
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Business in Brief 


Written by the Guaranty Trust Co., New 
York, exclusively for Automotive Industries 


There was a moderate slackening 
in general business activity last 
week, as compared with the levels 
prevailing during the first quarter of 
this year. However, a seasonal let- 
up is to be expected at this time; 
and, despite the slight recession, 
business operations are above the 
levels during June in the few years 
preceding. Retail sales of seasonal 
goods were stimulated by the warmer 
weather. 


Car Loadings Increase 


Railway freight loadings during 
the week ended June 9 totaled 615,- 
565 cars, which marks an increase of 
37,024 cars above those during the 
preceding week, an increase of 46,- 
408 cars above those a year ago, and 
an increase of 113,880 cars above 
those two years ago. 


Store Sales Less 


According to the Federal Reserve 
Board, department store sales during 
May increased by less than the usual 
seasonal amount. The Board’s pre- 
liminary adjusted index for May 
stands at 75, as against 77 for both 
April and March. 


Food Prices Up 


Retail food prices during the two 
weeks ended May 22 increased by 
0.2 per cent. According to the Bureau 
of Labor Statistics, the current aver- 
age is 108.4 per cent of the 1913 
level, as against 107.3 on April 24 
and 108.5 on March 13. 


Electric Output Gains 


Production of electricity by the 
electric light and power industry in 
the United States during the week 


ended June 9 was 7.3 per cent above 
that in the corresponding period last 
year. This marks the smallest gain 
above the figure in a similar period 
a year ago since the week ended 
December 23, 1933. 


Factory Employment Down 


New York State factory employ- 
ment during the month ended May 
15 declined 1.7 per cent, while total 
payrolls declined by 1.4 per cent. 
While a reduction in both employ- 
ment and payrolls is the usual sea- 
sonal movement, this year the de- 
cline was slightly greater than the 
average because of the larger than 
seasonal declines in the clothing and 
textile groups. 


Oil Production Climbs 


Average daily crude oil production 
for the week ended June 9 amounted 
to 2,571,400 barrels, as against 
2,453,400 barrels for the preceding 
week and 2,709,350 barrels a year 


ago. 
Fisher's Index 


There was a sharp rise in Pro- 
fessor Fisher’s index of wholesale 
commodity prices for the week ended 
June 16. The current figure stands 
at 77.4, a new high for this year, as 
against 75.9 the week before and 
75.8 two weeks before. 


Federal Reserve Statement 


The consolidated statement of the 
Federal Reserve banks for the week 
ended June 13 shows a decrease of 
$1,000,000 in holdings of discounted 
bills, while holdings of bills bought 
in the open market and government 
securities remained unchanged. 








Government Bidders Get 
Limited Code Exemptions 


WASHINGTON — Limited exemption 
from codes in conflict with statutory pro- 
visions or established procedure relating 
to contracts awarded by the federal gov- 
ernment, District of Columbia, or the 
various states or political subdivisions has 
been granted by General Johnson. 

Notwithstanding code prohibitions, bid- 
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ders now may (a) quote prices and 
terms of sale to governmental agencies as 
favorable as those permitted to be quoted 
to any commercial buyer for like quan- 
tity; (b) quote definite prices on terms 
of sale, not subject to adjustment result- 
ing in increased costs during the life of 
the contract, for definite quantities and 
for definite periods not to exceed three 
months; (c) same as “b” for indefinite 
quantities for six months or longer; (d) 
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quote prices and terms to apply on con- 
tracts to become effective not more than 
60 days from the date of the opening of 
the bids; (e) quote prices f.o.b. point of 
origin and/or f.o.b. destination. 


Straight Line Truck 
Depreciation Urged 


Recommendation Made at 
ATA Meeting Considering 
Cost Formula for Code 


WASHINGTON — The sstraight line 
method of determining truck depreciation 
charges on the basis of age has been 
recommended to the American Trucking 
Associations by the subcommittee in 
charge of this phase of the cost formula. 
The recommendation was made at the 
organization’s recent meeting and _ in- 
cludes a suggestion that four basic prin- 
ciples be observed in developing this 
phase of the formula. 

The committee recommends that “(1) 
a study be made of the various classes of 
vehicles in the industry on the basis of 
(a) carrying capacity, (b) manufac- 
turer’s price of chassis, and that an aver- 
age life be assigned to the vehicles in 
each class which shall be considered as 
the basic life upon which depreciation 
charges shall be based; (2) that any 
territorial or natural subdivision of the 
industry be allowed to depart from the 
basic life set forth in the foregoing sec- 
tion to the extent justified by conditions 
peculiar to such territory or natural sub- 
division; (3) that in figuring deprecia- 
tion and in order to obviate differentials 
in costs among operators, depreciation be 
based upon current prices of the chassis 
new at the time any question is raised; 
(4) that a straight line method of de- 
preciation be used, because any other 
method places a premium on old vehicles. 
The committee very carefully considered 
the mileage basis of computing deprecia- 
tion and are of the opinion that it is im- 
practical for the following reasons: (a) 
that a large percentage of the members 
of the industry, especially the smaller 
operators, do not keep mileage records, 
and (b) that a very large portion of the 
vehicles are not equipped with mileage 
recording devices.” 


Georgia Express Co. 
Asks Code Exemption 


WASHINGTON, June 21—The 
Georgia Highway Express Co., Inc., At- 
lanta, Ga., has applied for exemption 
from the wage and hour provisions of the 
approved code of fair competition for the 
trucking industry. A public hearing on 
the question will be conducted at 10 a. m. 
Tuesday, June 26, in Room 2062, Depart- 


ment of Commerce building. 
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73d Congress Sets 


Legislative Record, 


Passes 80 Major Acts In Two Sessions 


WASHINGTON — The © seventy-third 
Congress, harried, harassed and often 
befuddled. has passed into history and 
left behind it a record never before ap- 
proached by a peace-time national legis- 
lature. This Congress was _ peculiarly 
paradoxical in its general make-up. It 
must suffice to mention that it was the 
most completely controlled, yet the most 
potentially explosive; most docile, yet 
most active; most sensitive to public will, 
yet most completely subservient to one 
man in the nation’s history. 

When the final record is analyzed thou- 
sands of bills passed with 80 acts of 


will stand out as a 


Congresses to aim at. 


major importance 
target for future 
The ultimate effects upon the national 
life of this dizzying legislative pace can 
only be conjectured. No phase of the 
industrial, commercial, political or social 
life has escaped notice of the 73d Con- 

No_ perspective exists to 
the net result; it can neither be 
praised as wholly good, nor damned as 
wholly bad. The leavening influences of 
time must play their parts. 

Those acts of Congress of most impor- 
tance and with the greatest pertinence to 

(Turn to page 786 please) 


gress. 


now 
judge 





Federal Producing 
New 414 Ton Model 


Eight Wheelbase Lengths 
Available; To Sell for 
$3,075 at the Factory 


DETROIT—The Federal Motor Truck 
Co. has started production on a new 
heavy duty 44% to 5 ton model according 
to an announcement by J. F. Bowman, 
vice-president in charge of sales. This 
truck, model 50, has a maximum gross 
capcity of 22,000 pounds and sells for 
$3,075 at the factory. 

The heavy duty 6-cylinder engine is a 
typical truck power plant with seven big 
main bearings. It is of the L-head type 
with bore and stroke of 444 in. by 4%4 in. 
and develops 90 h.p. at a governed speed 
of 2,400 r.p.m. The maximum torque is 
274 ft. lb. at 800 r.p.m. Piston displace- 
ment is 404 cubic inches. Full force feed 
lubrication is provided to the main con- 
necting rod, piston pin and camshaft 
bearings and also to the timing gears. 

The clutch is single dry plate type, 13 in. 
diameter, and is equipped with a vibration 
dampener. A 5-speed transmission with 
silent helical gear fourth speed is mounted in 
unit with the engine. Final drive is through 
a heavy duty full floating double reduction 
type rear axle. A heavy fish belly frame is 
used having a maximum depth of 10 inches. 

Service brakes are Lockheed 4-wheel hy- 
draulic, front 16 in. diameter by 2% in. wide 
and rear 17% in. diameter by 5 in. wide oper- 
ating in non-scoring cast iron drums. These 
brakes are amplified by a vacuum type 
booster. The emergency brake is the Tru- 
Stop double shoe disk type, 14 in. diameter. 

Eight wheelbase lengths are available as 
follows: 153 in., 163 in., 175 in., 185 in., 197 
in., 210 in., 223 in. and 237 in. 


Russell E. Lawrence 
DETROIT — Russell E. Lawrence, 


president of the Lawrence Institute of 
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Technology and a member of the So- 
ciety of Automotive Engineers, died at 
his home last Sunday. During the war 
years he was engaged in scientific and 
research work for the Army Signal Corps. 
In 1918 he was named acting dean of the 
Engineering School of the University ot 
Detroit. In 1922 he was made dean of 
the school. He held this post until his 
resignation in 1932 when he became 
president and dean of Lawrence Insti- 
tute. 


Special Committee Hears 
Tire Code Complaints 
WASHINGTON — The National Re- 


covery Administration has announced its 
approval of an application by the Code 
Authority for the rubber tire manufac- 
turing industry for permission to have 
trade practice complaints under the code 
handled by a special committee, whose 


approved personnel follows: A. L. Viles, 
chairman, The Rubber Manufacturers As. 
sociation, Inc., New York; IL. Eisbrouch, 
McClaren Rubber Co., Charlotte, N. C.: 
R. *. Wilson, Goodyear Tire and Rubber 
Co., Akron; L. H. Jackson, 
Tire and Rubber Co., Akron; 
Mohawk Rubber Co., Akron; 
Whitehead, Norwalk Tire 
Co., Norwalk, Conn. 

Under the order of approval, this com- 
mittee is authorized to handle trade prac- 
tice complaints for a period of 60 days, 
except those dealing with labor provisions 
of the code. 


Firestone 
C. Borland. 
and J. W. 
and Rubber 


American Automotive 
Products Gain Abroad 


Fifth Consecutive Month 
Shows Increased Dollar 
Volume in U. S. Exports 


WASHINGTON—For the fifth  suc- 
cessive month the overseas demand for 
American automotive products continued 
upward, shipments during April amount. 
ing to $21,974,167, an increase of $766,- 
464, or 3.6 per cent over the preceding 
month and $14,326,955 or 187 per cent 
above the figure recorded for April, 1933, 
amounting to $7,647,212, according to 
the Department of Commerce. Automo- 
tive exports for the first four months of 
the current year have attained a valua- 
tion of $67,960,522, as against $28,080,- 
071 during the January-April period of 
1933, an increase of $39,880,451, or 142 
per cent. Combined shipments of pas- 
senger cars and trucks during April 
amounted to $13,587,429, as compared 
with $12,849,847 in March and $3,935,- 
293 for April of last year. 

Passenger car exports numbered 16,- 

(Turn to page 35 in the advertising 

section) 








CALENDAR OF COMING EVENTS 


SHOWS 


American Transit Assoc., Cleveland, 
hi Sept. 22-27 


wenn (Automotive Service Indus- 
tries) 


MEETINGS 
American Society for Testing Materials, 
Atlantic City, N. J June 25-29 
American Chemical Society, Cleveland, 
Ohio ept. 10-14 
ee Welding Society, New “rs. 
t 


ANNUAL MEETINGS 


Natl. Assoc. of Motor Bus Operators, 
Cleveland Sept. 21-22 


Natl. Safety Council, Cleveland, O., Oct. 1-5 


CONVENTIONS 


«a Society for Metals, New York 
ity 
American Transit Assoc., Cleveland 
Sept. 24-27 
International Foundry Congress, Phila- 
elphia Oct. 22-26 
American Foundrymen’s Assoc., Phila- 
delphia Oct. 22-26 
National Foreign Trade Council, New 
ork Oct. 31-Nov. 2 


EXPOSITION 


Natl. Exposition of Power & Mechanical 
Engineering (Biennial) New York, 
N. Y. Dec. 3-8 
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JUST AMONG 


OURSELVES 


Second Thoughts 
Are Oft— 


HE more we contemplate what 

elimination of a manufactur- 
er-sponsored New York automo- 
bile show will mean to the indus- 
try as a whole, the more difficult 
it becomes for us to think that it 
actually will go out of the pic- 
ture. 


As operated by manufacturers, 
the New York show is a definite 
focal point for national and 
international publicity which 
otherwise could be obtained only 
by the expenditure of hundreds 
of thousands of dollars. Nation- 
ally circulated magazines use it 
as the basis for articles and com- 
ment of many kinds. No show 
by an individual manufacturer, 
however large or well attended, 
ever can provide a similar basis. 
No show in an individual city, 
sponsored only by local mer- 
chants can be a substitute. 


There is much to be thought 
about in the statement we heard 
one public relations expert make 
the other day to the effect that 
“The New York show is by far 
the cheapest means the automo- 
bile industry ever will evolve for 
grabbing off the national public- 
ity spotlight for a week or two 
every year.” 

The “Automobile Week” idea, 
involving simultaneous. dealer 
shows in 100 different cities, now 
seems certain to be discarded, at 
least in its original form. Sea- 
sonal considerations are against 
it strongly, while the need of 
each local show for manufacturer 
help in providing expensive spe- 
cial exhibits and special cars and 


chassis is the other strongly ad- 
verse factor. 

However the argument comes 
out, this ought to be the open 
season for second thoughts. 


* * + 


Social Obligations 
of Industrialists 


HEN industrialism became 

f dominant in the United 
States, obligations of a broad 
social character automatically ac- 
crued to management. It was 
many years before a majority of 
those in control of industry fully 
admitted the presence of these 
social obligations. Today most 
executives do. 


But recognition is one thing 
and ability to meet the obliga- 
tions another. Industry today is 
amid a period in which methods 
are being sought, experiments 
being tried. The first steps were 
taken many years ago by some 
corporations. Workable plans af- 
fecting an overwhelming major- 
ity of workers must be evolved 
if social and industrial progress 
is to continue along present lines. 


Both political parties now have 
publicly recognized the need of 
meeting positively social prob- 
lems involved in industrial rela- 
tionship. President Roosevelt is 
on record in favor of old age and 
unemployment insurance. The 
Republicans officially speak of 
“relieving the hardships of un- 
employment and old age” as a 
problem of the wider spread of 
prosperity, adding their belief 
that “Our country has been back- 
ward in legislation dealing with 





social questions. We welcome the 
recognition that these questions 
demand attention by the Govern- 
ment.” 


* % * 


Best Brains 


Are Needed 


9 pig planks are oftener 
a reflection of sentiments al- 
ready existing than fresh con- 
cepts derived from original 
thinking. By the time both 
major parties endorse an idea, in 
other words, it is fair evidence it 
already has considerable popular 
support. 


There was a time several 
years ago when voluntary, con- 
certed action by industrialists 
might have produced methods of 
meeting these particular social 
obligations of industry without 
need or fear of legislation on the 
subject. Probably that time has 
passed. It looks now as though 
business ultimately would have to 
accept some such legislation. 


It is important that, when it 
does come, the legislation shall be 
fitted practically and fairly to in- 
dustrial needs and possibilities. 
It is important that it meet fully 
and permanently the problems it 
is designed to solve. 


No more disturbing spectacle 
can be imagined than that of 
fundamentally important labor 
legislation being predicated on 
the outcome of an immediate 
strike threat as was partially the 
case at least in the present Con- 
gress. 

Unemployment or old age in- 
surance bills conceived on any 
such opportunistic basis could 
bring only trouble in their train. 


The best brains of industry as 
well as of statesmen will be 
necessary if social legislation of 
the kind contemplated is to be 
practical, workable and effective. 
No more complex problem ever 
has faced American industry and 
American legislators. —N. G. S. 
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IGH-SPEED travel in the cars 
of yesterday is expensive in 
fuel and lubricant and modern 

conditions call for a new combina- 
tion, George L. McCain, Chrysler, 
said in his paper on the Dynamics of 
Automobile Design. 

Aircraft practice and discussions 
of same made the public responsive 
to attempts at streamlining with the 
object of reducing resistance to 
travel through the air. The reduction 
in wind noise which accompanies 
streamlining contributes greatly to 
comfort at high car speeds. Expe- 
rienced drivers, moreover, avoid sus- 
tained high engine speeds, and not 
solely because of the effect on engine 
life. 

Two-speed axles and twin high 
gears have been used to improve 
driving conditions, but the average 
driver objects to shifting, or does 









How the Airflows! 


Chrysler engineer tells Sum- 
mer Meeting story of the 





development of his company’s 
streamlined models 


not know when and where to use the 
extra gear. Gears that are not almost 
silent are not used through long pe- 
riods of running, even though the 
advantages and economy of slower 
engine speed are well known. 

High speed travel over the aver- 
age road magnifies the irregularities, 
which are passed over almost unno- 
ticed at 30 to 40 m.p.h. The problem 
of suspension, therefore, is of equal, 
if not greater, importance than that 
of air resistance or streamlining. 
This involves springs, shock absorb- 
ers, and passenger position. 

The rear-seat passenger should 
have at least as comfortable a posi- 
tion as the one in front, and he de- 
serves a new deal. 
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Fig. |—Distribution of weight in a 1933 model 5-passenger 
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R. McCAIN then drew a picture 
of this “new-deal’”’ car; he started 
by placing the rear passengers where 
they should be and then built up a struc- 
ture around them, trying to incorporate 
features of comfort, stability and en- 
durance, without neglecting service re- 
quirements. He first discussed stream- 
lining, which he defined as such a 
reshaping of the body as to reduce the 
air resistance at current driving speeds 
(about 45 m.p.h.). 

Theoretically the body should be 
streamlined in both the horizontal and 
vertical planes, but in the Airflow car 
no particular attempt was made to 
streamline the horizontal plane, aside 
from slightly bulging out the body, fill- 
ing in the spaces between hood and 
fenders, and mounting the headlights 
flush. In the vertical plane the air 
turbulence is reduced from that in the 
conventional car by rounding the nose 
and sloping the rear deck. This type 
of rear deck, Mr. McCain pointed out, 
fits in well with the plan to move the 
passengers and engine forward, and it 
is of help also when trying to improve 
the riding qualities. The following 
table shows the effect of this “stream- 
ining” on the air resistance: 


Wind Tunnel Tests 


“8 in Frontal 


ib. @ Area 
Model 60 mph (sq. ft.) K 
1932 Sedan ..... 1.50 0.255 0.00163 
Airflow Sedan .. 1.28 0.258 0.001375 
Airflow Coupe .. 1.17 0.253 0.00128 


These figures, by the way, were ob- 
tained on models in the Chrysler Cor- 
poration’s own wind tunnel. The models 
were mounted on a flat plate. This 
method is open to criticism where ab- 
solute values are desired, but only com- 
parative values were needed in this 
case. 

The design was then laid out in the 
way familiar from descriptions of the 
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Fig. 2—Distribution of weight in the Airflow model 


Airflow cars that have appeared in 
Automotive Industries, with the engines 
raised and the crankcases modified to 
clear the front axle, and the fan placed 
on the crankshaft because of the low 
radiator position. Accessibility was a 
problem, but its solution was aided by 
two developments of recent years—the 
great improvement in valve and valve 
seats which makes frequent attention 
to these parts unnecessary, and the 
blanketing over of valve covers by 
manifolds, heaters, etc., which had 
made work on the side of the engine 
rather difficult, particularly in view of 
the larger’ front fenders. In the Air- 
flow car the side of the engine is 
squarely in line with easily removed 
plates, which makes work on it easier 
than before, Mr. McCain asserted. 
This changed the weight distribution 
completely, the center of gravity being 
shifted forward approximately 18 in. 
tear seats were moved forward ahead 
of the rear axle, which of itself re- 
sulted in a better ride, and further im- 
orovement resulted from lengthening 
out the body. The rate of the front 
springs was lowered somewhat without 
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affecting front-end stability, the static 
deflection of the front springs being 
increased from 3.19 to 4.35 in. In ad- 
dition, the moment of inertia about a 
horizontal transverse axis was ma- 
terially increased by moving the engine 
farther forward, and this reduced the 
pitching frequency. The weight distri- 
butions in conventional and Airflow cars 
are shown in Figs. 1 and 2 respectively. 

The effects of changes in weight dis- 
tribution were tested on a car model in 
which the weight distribution could be 
easily changed. The model could be 


readily set in vibration by imparting 
shocks to the front wheels alone, the 
rear wheels alone, or both sets simul- 
taneously, and the vibrations were re- 
corded. 


George L. McCain 


Fig. 3 shows two typical curves ob- 
tained by letting the front wheel alone 
hit the bump. One is for the condition 
R*/AB=0.81, which corresponds to the 
weight distribution in the conventional 
car, while the other represents the con- 
dition R*/AB=1, that of the Airflow 
car. 

Maximum riding comfort is obtained 
when the actions of the front and rear 
springs are entirely independent, which 
is the case when the axis of percussion 
of the spring-suspended mass with re- 
spect to pivotal action around the 
front axle is located directly over the 
rear axle. This is so when R*/AB=1, 
where R is the radius of gyration and 
A and B are the distances from the 
center of gravity to the front and rear 
spring centers respectively. In a car 
of conventional design R*/AB is ap- 
proximately 0.75, and Table II shows 
how the value of R®/AB was increased 
or decreased by moving different parts. 
Relocation of these parts gave an in- 

(Turn to page 769) 








Table Il ~ 


Increase in —— 
AB 


Distance Increase in moment R? 
moved of inertia. Al in o— 
in inches In. ft. AB 
OS 5c cece bea teeeeeceeirewe 18 8874 -1340 
lil RE RE TE EEA. Si 18.4 969 .0146 
| See eee 34.9 84 .0113 
Bumpers—Front .............4. 7.5 - 600 .0091 
EES 6.0 495 .0075 
Pe WEE sae tbaeeds0ss 455 0 —.3 7 -0001* 
IRS 0 cigg Gs atuRnGlesnedeewala een —11.9 —10 —.0001 
he nee ee —3.8 25° .0004* 
Frame and body (without in- 
crease in (1) of body)........ —7.8 —1173 —.0172 
|) -1596 


*Change in moment of inertia is positive in spite of less distance 


from center 


of gravity because of greater weight of those parts in the airflow car. 
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HE paper on “Streamlining— 

Up-to-date Facts and Develop- 

ments” by Lowell H. Brown and 
Herbert Chase was largely an ac- 
count of the work on the streamlin- 
ing of automobile bodies done by 
Paul Jaray, one of the pioneers in 
this development. Jaray, it may be 
recalled, was chief engineer and 
chief of the development department 
of the Zeppelin Airship Works from 
1914 to 1923. In 1920 he made de- 
signs for a wind tunnel chamber in 
which the air turbulence (eddying) 
was reduced to a minimum. In con- 
nection with this work he studied 
the characteristics of air flow past 
bodies in the air stream near the 
ground. In the spring of 1921 wind 
tunnel tests were made on such 
bodies in the wind tunnel of the Zep- 
pelin Works at Friedrichshafen. 
These tests were made of wooden 
models of one-tenth actual size, the 
object being to determine how much 
power could be saved if automobiles 
were given the optimum form from 
the aerodynamic standpoint. 


ESTS were made on five different 

models representing the range from 
the conventional open car of the period 
with vertical windshield to what Jaray 
considered the optimum aerodynamic 
type. To simulate the effect of the 
nearness of the road surface, a vertical 
division wall was built into the wind 
tunnel and the model was suspended 


Fig. I—Section for increasing 
head room without materially in- 
creasing air resistance 
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Half of Streamlined Body} 
Called Ideal Aerodynamid| 


Brown and Chase discuss 

Jaray’s investigations and 

conclusions on automobile 
streamlining 


at the side thereof, with its wheels at 
a distance of 0.080 in. therefrom, so it 
could swing freely. A free suspension, 
of course, is necessary in order to be 
able to measure the air resistance or 























Fig. 2—Preferred Jaray form 


drag of the model accurately. Adher- 
ence of the air to the division wall 
naturally caused some reduction in the 
air velocity near the wall, but it was 
shown that perceptible loss of velocity 
is confined to a distance of 0.6 in. from 
the wall, and at a distance of 0.04 in. 
it amounted to only 20 per cent. Air 
velocities were determined by means of 
a pitot tube and the resistance of the 
suspension wires was measured sepa- 
rately and deducted from the resistance 
of the assembly. 

From his tests Jaray reached the 
conclusion that the ideal form for a 
road vehicle from the aerodynamic 


standpoint is that of the upper half of 
a streamlined body of revolution, such 
as he developed for airship use. This 
form can be at least closely approached 
in a three-wheeled vehicle, but in a 
four-wheeled vehicle with powerplant 
in front certain modifications must -be 
made. 

In such cases, a separate hood or 
superstructure to house the passengers 
must be used for closed cars. From 
the standpoint of reducing air resist- 
ance, the important feature of this 
hood is its vertical longitudinal section. 
It should taper downward toward the 
rear, when viewed in profile, substan- 
tially as the main body on which it is 
mounted tapers. From the aerodynamic 
standpoint, the important objective is 
to guide the airflow up and over the 
car and down at the rear in such man- 
ner that the least air disturbance is 
created. To accomplish this purpose 
the air should not be forced to the side 
of, or under, the car to any greater ex- 
tent than is necessary. It should be 
permitted to resume its former state 
as quickly as possible. This cannot be 
done if a partial vacuum is carried at 
the rear of the car. Tapering in the 
vertical plane avoids or minimizes the 
formation of this partial vacuum. 
Hence the importance of the vertical 
longitudinal section of the car. 

Tapering of the passenger hood to- 
ward the rear in a horizontal as well 
as in a vertical plane may be resorted 
to, and the width of the hood may be 
less than that of the main shell or hull. 
In cases where extra head room is de- 
sired without aerodynamic sacrifice, 
this design permits considerable lati- 
tude. If such a hood is used, it is de- 
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Fig. 3—Air pressure distribution 
on efficiently streamlined car with 
front engine and closed body 


sirable that it conforms, in plain view, 
to the full, streamline form. Fig. 1 
illustrates how height may be added to 
the vehicle without materially increas- 
ing air resistance, and Fig. 2 shows a 
car in profile and in plan with a hood 
narrower than the main body and 
tapering toward the rear in both hori- 
zontal and vertical planes. 

An analysis of the pressure distribu- 
tion on this form of car, with engine 
at front and with the passenger hood 
somewhat narrower than the main shell 
and tapering in a horizontal as well as 
vertical plane toward the rear, is given 
in Fig 3. Here the positive and nega- 


Herbert Chase (lef*} 


and Lowell H. Brown 


tive pressures are shown graphically in 
profile and plan views, negative pres- 
sures being indicated by the lines out- 
side of the shell of the car and positive 
pressures by lines on the shell. A study 
of the location, area and extent of these 
pressure zones led to the adoption by 
Jaray of new and improved methods in 
the practice of engine cooling and of 
heating and ventilation of the car. 


How the Airflows Were Designed 


(Continued from page 767) 
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crease in R*/AB of 0.1596 which, added 
to the original 0.75, gave 0.9096. The 
remainder required to bring the value 
of the expression up to 1.00 (0.0904) 
was made up by increasing the moment 
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of inertia of the body itself, concen- 
trating more weight at the front and 
rear. 

All wind-tunnel tests showed that 


«the air resistance was reduced when 


the front of the body was wider than 
the rear; and since a three-passenger 
rear seat was desirable, a three-passen- 
ger front seat resulted. It was found 
that, owing to the low floor and wide 
doors, running boards were more essen- 
tial as a protection of the body against 
flying gravel, etc., than asa step. Ow- 
ing to the width of the body, its side 
framing carries directly from the arch 
over the front wheel to the sloping tail 
over the rear wheel, forming a bridge- 
like structure. 


It was at first intended to make the 
radiator narrower, but it was found 
that not enough cooling capacity could 
be obtained in that way. The wide 
front was then adopted and the lower 
hood gives much greater visibility, as 
most of the road can be seen over the 
front of the car. 
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Total oil-gasoline costs found 
to be less usually with low- 


viscosity oils 








HE authors of this paper are 

members of the S.A.E. Lubri- 

cants Division, and in the paper 
they discuss the whys and where- 
fores of the new winter oils known 
as 10-W and 20-W. A history of the 
development of automobile engine 
lubricants is given, from which it 
appears that in the early years of 
the industry comparatively light oils 
were used almost exclusively, but 
with the increase in the end point of 
gasoline, which caused considerable 
trouble from crankcase dilution 
heavier oils came into use. This in 
turn led to starting trouble in cold 
weather. 

Continued starting trouble led to 
an extended investigation of the re- 
lation between oil viscosity, starting 
torque required, oil consumption, 
and fuel consumption, and this fi- 
nally culminated in the recommenda- 
tion of the two engine oils referred 
to above—‘for information and 
trial,” in June, 1933. These oils are 
intended to replace oils with S.A.E. 
viscosity numbers 10 and 20, from 
which they differ chiefly in that their 
viscosity limits are specified as at 
0° F., whereas the viscosity lim- 
its of the S.A.E. oils are specified as 
at 130° F. On the whole the vis- 
cosity characteristics of the 10-W 
oils are much the same as those of 
5.A.E. 10 oils, but owing to the dif- 





*Digest of S.A.E. Summer Meeting paper 
by W. H. Graves, H. C. Mougey and E. W. 
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ferent viscosity indexes of oils from 
different crudes, the 10-W specifica- 
tion assures greater uniformity at 
0° F., which determines. cold- 
weather characteristics, while the 
S.A.E. specification assures greater 
uniformity at 130° F., which is 
nearer the normal operating temper- 
ature. 


ASES of the use of 10-W and 
20-W oils in tests and in regular 
use are cited in the paper. All new 
Packard cars that left the factory dur- 
ing the past 10 years had their crank- 
cases filled with an oil corresponding 
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Tests Show Benefits off 


to 20-W. All Packard 12s are driven 
on the track at the Proving Grounds 
at speeds of 50 m.p.h. to maximum, for 
250 miles, on an oil corresponding to 
20-W. Two Packard engines have just 
completed 10,000 miles each on the 
dynamometer, running at 60-70 m.p.h. 
under road-load torque, with 20-W oii 
controlled at 200 deg. F., without ap- 
preciable wear on cylinders, pistons, 
rings or bearings. One of these en- 
gines was then run 2000 miles on 10-W 
oil under the same test conditions and 
is now back on 20-W oil without hav- 
ing given any trouble. 

The fleet of some 200 vehicles of the 
Dayton Power & Light Co., operating 
in Southern Ohio, in the past always 
changed to winter oil in October. On 
the recommendation of the Chrysler 
Engineering Department, in December, 
1933, the engines of this fleet were sup- 
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plied with 10-W oil, which was left 
in throughout thé winter. Although 
the temperature during December aver- 
aged 4 deg. lower than for November, 
the fuel consumption was markedly less 
than during November, when §.A.E. 
20 oil was used. No starting difficulty 
occurred during the winter, except in 
two cases where the change to 10-W 
oil had not been made, and this in spite 
of the fact that during February the 
temperature was the lowest in 20 years. 
The main consideration in going to 
10-W oil in this case was increased 
fuel economy; it was expected that the 
oil consumption would increase, but an 
actual check showed that the increase 
was only about 5 per cent, as compared 
with former years, when S.A.E. 20 oil 
was used. It is the intention of the 
supervisor of this fleet to use 20-W oil 
hereafter from May to November and 
10-W during the rest of the year. 
Seven employees of the Chrysler En- 
gineering Department used 10-W oil 
in their personal cars last Winter. 
Most of the driving was done at moder- 
ate speeds, but records show that con- 
siderable was done at 50, 60 and 70 
m.p.h. The seven cars ran up a total 
mileage of 18,595, and their average oil 
mileage during this period was 3,686. 
No starting troubles were experienced. 
At the ‘General Motors Proving 
Grounds tests were run in August, 
1933, on eight automobiles by different 
manufacturers. Oil consumption tests 
were made using five different oils. 
During this series of tests over 1200 
miles were driven at a sustained speed 
of 65 m.p.h. for 100 mile test periods 
with a low viscosity index 10-W oil 
giving the lowest viscosity at the high 
operating temperatures which would 
be experienced with any of the com- 
mercial 10-W oils. All of these cars 











operated satisfactorily on this 10-W 
oil. 

A 1933 eight-cylinder General Mo- 
tors car was then put on the road us- 
ing 10-W oil, with instructions to the 
driver to operate at maximum speed as 
much of the time as possible. At the 
end of 1500 miles the engine was still 
satisfactory, but the test was then 
changed to a 1934 car of the same 
make, as it was felt the information 
would be of more value. The test was 
discontinued at the end of 6000 miles 
without any difficulty having been ex- 
perienced with the 10-W oil. Two 
eight-cylinder General Motors cars 
were then put on the track on a 14,500 
mile test, on a schedule intended to 
represent the most severe owner-driver 
service. These cars were driven 600 
miles per day, including 90 miles per 
day at 80 miles per hour made in three 
30-mile test periods. At the end of this 
test the bearings, cylinders, pistons 
and rings were in excellent condition. 

The authors summarize their discus- 
sion on winter oils as follows: 

1. The information in regard to the 
various factors involved in winter 
starting and operation has been avail- 
able for many years, but it has not 
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been generally known or appreciated. 
This lack of general information in- 
terfered with the classification, recom- 
mendation and use of suitable winter 
oils. 

2. At the present time the various 
factors are well enough known by the 
oil and automotive industries to permit 
the classification, recommendation, and 
use of suitable winter oils. 

3. In order to permit cold starting, 
the engine must be cranked at a high- 
enough speed to permit satisfactory 
distribution of the gasoline-air mixture 
to the cylinders. 

4. 10-W and 20-W, classified in ac- 
cordance with their viscosity at 0 deg. 
F., are required in order to keep the 
cranking friction low enough to be 
within commercial limits. 

5. 10-W and 20-W oils, which are 
necessary for cold weather starting, 
are satisfactory for use throughout the 
entire period of time for which they 
are recommended, including the high 
speed driving on the warm days that 
are likely to be experienced in winter. 

6. The lower viscosity oils do not 
give as many miles per gallon of oil 
as the higher viscosity oils, but the dif- 
ference in vil consumption, due to 
viscosity, is not as great as many peo- 
ple believe. 

7. The greatest factor affecting oil 
consumption is engine speed. 

8. The lower viscosity oils, since they 
cause less friction, will give more miles 
per gallon of gasoline, and the total 
cost of oil plus gasoline is usually less 
with low-viscosity oils than with high- 
viscosity oils. 
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TANWOOD W. SPARROW of 

the Studebaker Corporation 

presented a paper on “Recent 
Developments in Main and Connect- 
ing-Rod Bearings.” The Studebaker 
Corporation was one of the first to 
adopt the new type of copper-lead 
bearings in automobile engines, and 
Mr. Sparrow gave a resume of his 
experience with both babbitt and 
copper-lead bearings. Both, of course, 
will fail if overloaded or inade- 
quately lubricated, but the nature of 
the failure is quite different, for the 
babbitt bearing “burns out” and be- 
comes unserviceable almost instantly, 
whereas in the case of the copper- 
lead bearing, what happens is that 
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the rate of wear is greatly increased, 
and failure occurs more gradually. 

In modern engines, failure of 
babbitt bearings often starts with 
surface cracks which form at the 
trailing edge of bright spots, the lat- 
ter formed by a breaking down of 
the lubricating film. There is no sim- 
ilar action in the copper-lead bear- 
ing, the nearest thing to it being a 
crumbling and washing away of por- 
tions of the bearing material. Aside 
from the higher load capacity of cop- 
per-lead bearing alloys, their most 
valuable feature seems to be that 
under excessive load the lead “stews 
out” and furnishes sufficient lubri- 
cant to prevent serious injury to the 
journal. When a burned out babbitt 
bearing is replaced by a new one the 
latter often does not last long, unless 
the journal is refinished, but the ef- 
fect is less serious with lead-copper 
bearings. 
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Bearings Are Discusse 


S regards babbitt bearings, under 
present conditions in automobile 
engines failure is usually initiated by 
cracking of the babbitt. A good bond 
between babbitt and rod or bearing shell 
is essential, and this is now generally 
understood, but failures sometimes oc- 
cur due to faulty control in production. 
In one case the cleaning solution used 
was found to contain copper, due to 
the presence of a copper washer ih the 
dipping apparatus, and while the 
amount of copper was small, it proved 
disastrous. 

Cracking often occurs as a result of 
too weak sections of connecting-rod 
heads, and this, of course, can be cured 
by stiffening the sections. When thin- 
back bearings first came into use it was 
thought that incorrect circumferential 
lengths of the backings (incorrect part- 
ing-line height.) might cause cracking. 
This supposition was proved to be un- 
founded by making tests with. three 
bearings, with the circumference of the 
bearing shells respectively greater than 
the journal circumference by 0.020 in., 
equal to the journal circumference, and 
less than the journal circumference by 
0.010 in. The'tests showed no difference 
as regards cracking. 

Bearing failures which may appear 
to result from faulty bonding may be 
due neither to this cause nor to flexing 
of the bearing shells. This was shown 
by some experiments in which the en- 
gine was operated at 3800 r.p.m. and in 
which disaster was invited by under- 
cutting the bearing over half its length. 
This produced an abundance of cracks, 
but they did not extend into the under- 
cut portion. Hence the cracks were not 
due to flexing of the rod or cap, and 
they were not due to faulty bonding 
either, for in many cases the cracks 
stopped at the depth of the undercut 
and sections had started to shear along 
a line tangent to the undercut surface. 
The real cause of the cracking seems 
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to be the tangential force between jour- 
nal and bearing’at points where there 
happens to be metallic contact. This 
view is supported by the results of an 
experiment in which the rod bearings 
were grooved to accelerate the rate of 
wear and help to locate the region of 
maximum wear. The rods were oper- 
ated several hours at 4000 and 4500 
) r.p.m., with oil at 300 deg. F. and with 
| a sub-normal oil pressure. Cracks first 
appeared at a point where the bearing 
had worn so much that the grooving 
was no longer visible. One particular 
rod showed several bright spots where 
the crankpin had broken through the 
film and at the trailing edge of the 
spot a crack appeared. Some of these 
spots could not be seen with the naked 
eye, and it seems a fair assumption that 
the crack was a consequence of metal- 
to-metal contact rather than that the 
bright spot was due to a displacement 
of metal brought about by the crack. 

Modern production methods make it 
possible to use a babbitt lining 0.015 in. 
or less in thickness, but Mr. Sparrow 
said experience has shown it inadvis- 
able to go below 0.030 in. If the lining 
is too thin and a small section breaks 
loose, it can tip sufficiently to bring 
its edges in contact with the shaft, and 
these are ground away rapidly until 
eventually the whole section disappears. 
On the whole, the thickness of the bab- 
bitt does not seem to have a major in- 
fluence on wear or cracking. 

Copper-lead alloys, which have a 
\. melting point considerably higher than 
3 that of babbitt, are superseding it in 
aa main and connecting-rod bearings. A 
it typical analysis is 45 per cent lead, 2 
per cent nickel, and the remainder cop- 
per. Metal-to-metal contact produces a 
film of lead which has sufficient lubri- 
it cating value to prevent seizing. 

In some of the earlier tests with cop- 

e. per-lead bearings the crankpin wear 
iS was excessive. This was overcome by 
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increasing the oil pressure. With bab- 
bitt bearings, when there is too little 
clearance or when the oil supply is in- 
terrupted, the babbitt begins to melt 
and the bearing is then said to have 
“burned out.” With a copper-lead bear- 
ing under similar conditions there is 
rapid wear. Apparently the lead “stews 
out” and furnishes sufficient lubricant 
to prevent serious damage to the crank- 
pin. Results thus far indicate that less 
harm is done to the crankpin in the case 
of copper-lead bearings. Babbitt bear- 
ings replaced under these conditions 
usually have a short life. 

The type of failure which most nearly 
parallels the cracking of the babbitt 
consists in crumbling and washing away 
of portions of the copper-lead. Prior 
to such failure bright spots appear, and 
measurement shows that these are high- 
er than the surrounding surface. These 
spots are most likely to appear in areas 
where it is most difficult to maintain an 
oil film (as, for instance, 40 deg. beyond 
the split in the direction of crankpin 
rotation). The natural consequence of 
a metal-to-metal contact is a rise in 
temperature, which causes expansion. 

Some oils have been found unsuitable 
for use with copper-lead bearings of a 
certain composition, causing rapid wear 
of the bearings (an increase of 0.003 
in. in clearance in 10 hours’ operation 
at 4500 r.p.m. in one instance). The 
oils in question had a rather large con- 
tent of fatty acids and were therefore 
highly satisfactory under other condi- 
tions. The majority of the oils on the 
market, however, are entirely satisfac- 
tory. 

In connecting rods the choice is usual- 
ly between thin-back liners and direct 
bonding of the bearing metal to the rod, 
and in the past the decision usually has 
been made on the basis of cost, uniform- 
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ity of bonding, ease of replacement, 
etc. In the author’s experience, both 
types give about the same life, provided 
the bonding is equally good. In cases 
where the heat conductivity from bear- 
ing to case is close to the lower per- 
missible limit the story may be differ- 
ent, but the author says when he found 
that 50 per cent of the contact area of 
the shell could be cut away by grooving 
without showing any perceptible differ- 
ence in results, he stopped worrying on 
this score. 

Fig. 1 shows pressure curves of an oil 
pump with a constant discharge area 
and various oil temperatures. When 
the viscosity of the oil is raised by a 
drop in temperature, more oil is fed to 
the crankpin for a given main-line pres- 
sure, but the oil will also be discharged 
faster from the crankpin bearing. The 
end leakage of the main bearings is in- 
creased, and if the pump is working to 
capacity with cold oil, an increase in 
temperature increases the likelihood of 
the bearing not receiving adequate lub- 
rication during the whole revolution. 
At extremely high temperatures, more- 
over, the oil film may not be able to 
carry the load. Figures on the relation 
between crankshaft speed and oil tem- 
perature were obtained in a recent test 
as follows: 100 deg. at 1000 r.p.m.; 117 
deg. at 2000 r.p.m.; 142 deg. at 3000 
r.p.m.; 169 deg. at 4000 r.p.m., and 196 
deg. at 4500 r.p.m 

With increasing engine speed and the 
consequent higher rates of oil flow, 
there is an increasing tendency for the 
dirt in the oil pan to be swept up and 
carried to the filter, and filters of great- 
er capacity are required. With inade- 
quate filtering, scratches are usually 
found on those parts of the bearings 
which show the most rapid wear even 
with clean oil. 
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N his paper on “Engine Types 
Adapted to Automobile Design 
Trends,” L. P. Kalb, Continental 
Motors Corp., covered the following 
types of engine, and for these rea- 
sons; 
1—The in-line engine, because it 
is the accepted standard of the 
automobile industry. 
2—The V-type engine, for similar 
reasons. 
3—The flat engine, because of its 
history in the automobile in- 
dustry, and because it offers 
attractive possibilities for cer- 
tain car structures. 
4—The barrel engine, because of 
its many interesting features 
and the tremendous amount of 
thought and effort devoted to 
it by inventors and engineers. 
5—The radial engine, because of 


its general use in the airplane 
and because of the possibilities 
which it offers for use on the 


automobile, particularly one 
with the engine in the rear. 
In discussing the adaptability of 
the above engines, the author com- 
pared them with respect to balance 
possibilities, firing intervals, suscep- 
tibility to torsional vibration, mani- 
folding, accessibility, weight, space 
requirements and manufacturing 
cost. He pointed out that such fac- 
tors as specific output and efficiency 
were independent of the general ar- 
rangement and depended on details 
of design. 


HE in-line engine, which is used 

preponderantly in the modern pas- 
senger cars, has the advantages of ac- 
cessibility and ease of manufacture. 
The modern multi-cylinder in-line en- 
gine is a logical development from the 
earlier engines with a smaller number 
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of cylinders. As cylinders are added, 
dynamic balance is improved, until six 
are reached, beyond which there is no 
further gain in smoothness, except that 
torque variaions at low speed are fur- 
ther reduced. 

The in-line engine is not without its 
disadvantages, however, and outstand- 
ing among these is that it is the 
heaviest for a given displacement. This 
is due to the great length of the crank- 
case and crankshaft. Other disadvan- 
tages of the in-line type are its suscep- 
tibility to torsional vibration and the 
difficulty of providing a manifolding 
that will assure uniform distribution. 
In the past the advantages have over- 
balanced the disadvantages of the in- 
line engine, but when we come to a 





Fig. |—Flat engine, front-mounted 


new type of automobile there is a pos- 
sibility that the balance of advantages 
will be in favor of some other type. 

The length of the eight-cylinder in- 
line engine has always been a handicap. 
It prevents moving passenger space for- 
ward and makes almost impossible a 
satisfactory installation in the rear of 
the car. Mounting the engine in the 
rear has many obvious advantages; 
noise, heat and fumes are less apparent 
to the passenger, and therefore detract 
less from their comfort. With the con- 
ventional in-line engine it is doubtful, 
however, whether the advantages of the 
rear location would outweigh its dis- 
advantages. 

In view of its long history of success- 
ful service, there can be little doubt as 
to the serviceability of the V-type en- 
gine for automobile use. As compared 


Rear-Engined Cars} 


Changes in 


with the in-line engine, it permits of 
crowding more power into a given 
length of hood space and therefore into 
a given wheelbase. It is also somewhat 
lighter for a given displacement or out- 
put. 

Fundamental balance conditions are 
good, but in a V-8 with two-plane 
crankshaft distribution difficulties arise 
by reason of the fact that two adjacent 
cylinders fire within 90 deg. of crank 
motion of each other. This makes it 
undesirable to use siamesed ports. The 
1934 Ford gets around this by using 
separate ports for each cylinder, and 
in the author’s estimation this is the 
correct solution of the problem. The 
V-8 is less given to torsional vibration 
than the in-line engine, even though the 
need for heavy balance weights takes 
away some of this advantage. The V-8 
compares least favorably with the in- 
line eight on the basis of accessibility. 
It can be built into a rear-engined car 
much more easily, and a good example 
of such application is the Tatra car. 
V-12 and V-16 engines have been in 
favor in the de-luxe car field, because 
they possess exceedingly smooth torque 
diagrams, and neither twelve- nor six- 
teen-cylinder engines for automobile 
use could be built in line form. 

Flat or horizontal engines, which saw 
considerable use during the early years 
of the industry, are staging a come- 
back. Two of the leading bus manufac- 
turers have adopted this type, and this 
trend is being helped along by legisla- 
tion limiting over-all vehicle dimen- 
sions. The flat engine would undoubt- 
edly lend itself to the airflow type oi 
automobile with its wide hood. It seems 
to be the belief of many engineers that 
engine reliability has reached the stage 
where accessibility may be sacrificed. 
Parts requiring comparatively frequent 
attention, such as the tappets, water 
pump, electrical equipment, etc., are 
rendered sufficiently accessible by the 
hood opening provided. A reduction in 
engine length facilitates moving the 
passenger-space forward for better rid- 
ing qualities. 

Complete inherent balance can be 
achieved in an opposed engine only by 
the use of at least twelve cylinders. 

The four-cylinder opposed engine 
with a flat four-throw crankshaft, with 
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cylinders Nos. 1 and 3 on one side and 
2 and 4 on the other, is in primary and 
secondary balance, with equal firing 
intervals, but possesses a small second- 
ary rocking couple. Perfect dynamic 
balance could be achieved by placing 
cylinders 1 and 4 on the same side, but 
this would necessitate firing two cylin- 
ders at the same time, and the resulting 
effect on the torque diagram would be 
more undesirable than the unbalanced 
secondary rocking couple. 

Any form of opposed six would com- 
pare quite unfavorably with the six in- 
line. In an _ eight-cylinder opposed 
engine, if a flat four-throw crankshaft 
were used there would be both primary 
and secondary balance and no rocking 
couples, but two cylinders again would 
have to fire at the same time. With a 
90-deg. four-throw crankshaft, an even 
sequence of explosions at 90 deg. inter- 
vals is obtained and secondary forces 
cancel out, but a primary rocking 
couple remeins which cannot be elim- 
inated without introducing a couple of 
equal magnitude in the vertical plane. 

In the author’s opinion, the type of 
opposed engine which lends itself best 
to use in automobiles is the four-cylin- 
der. Compared with the in-line-four, 
which in the past has dominated the 
low-priced field, it would have the fol- 
lowing advantages: It would be light- 
er, would occupy less space, should cost 
less to produce, the balance would be 
better, and manifolding would be an 
easy problem. Taking everything into 
consideration, this engine has more to 
offer the low-priced automobile, per dol- 


























Fig. 2—Radial engine, rear- 
mounted 
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L. P. Kalb believes radial cylinders may 


prove to be most desirable arrangement 


lar of cost, than any other type. Again 
a Tatra can be cited as a worthy 
example of this application. 

The author also briefly discussed bar- 
rel-type engines, of which the Sterling 
Engine Company’s marine engine is the 
latest example. The most attractive 
feature of this type of engine 1s its com- 
pactness. From the standpoint of bal- 
ance, the swash plate engine is superior 
to all other arrangements in that per- 
fect balance can be obtained with as 
few as three cylinders. The most serious 
disadvantage is that of inaccessibility. 
However, since engineers are paying 
less attention to this feature, this draw- 
back may eventually cease to be con- 
sidered as an obstacle to the engine’s 
adoption as a prime mover for pas- 
senger cars or other automotive vehi- 
cles. There is no denying that this 
form of engine is very attractive and 
is well worth the consideration of en- 
gineers for application to the automo- 
bile, particularly to the advanced forms. 

The most important advantage of the 
radial engine (used almost exclusively 
in airplanes today) is its low weight, 
due to the compact crankcase and 
crankshaft. Whereas 5-6 lb. per hp. 
is considered good practice in in-line 
automobile engines, it is estimated that 
a weight efficiency of 3-3% lb. per hp. 
could be readily obtained in a radial 
engine, without resort to other than the 
usual materials. For aircraft use an- 
other important advantage of the radial 
engine is the fact that it lends itself 
well to air-cooling. Probably its great- 
est advantage for automobile use would 
lie in its compactness, which would 
adapt it particularly well to rear in- 
stallation, since the moment of the 
weight overhanging the rear axle would 
be greatly reduced. 

The author admits some partiality 
toward the radial engine for automobile 
use and points out that the objections 
generally raised against it have no 


foundation in fact. A radial engine can 
be given a very excellent degree of me- 
chanical balance. As used in aircraft 
practice, the speed is limited by the 
heavy gearing for the overhead valves, 
but there is no reason why this type of 
valve-gear should be retained for auto- 
mobile purposes, and L-head construc- 
tion or single-sleeve valves could be 
used instead. The noise, which is gen- 
erally considered to be an attribute of 
the radial engine actually originates 
largely in the propeller and, besides, 
with the engine mounted in the rear 
the noise problem would not be as 
troublesome as it is now. What noise 
there actually is in radial aircraft en- 
gines is due largely to the type of valve 
gear commonly used, to the loose piston 
fits necessary with air cooling, and to 
the gear trains employed. With a 
water-cooled cylinder, L-head or sleeve- 
valve construction, and with the com- 
mon automobile-type of piston, the 
greater part of these noises can be over- 
come. The gearing required for valve 
actuation also can be made consider- 
ably quieter than that used in aircraft 
engines. 

In concluding his paper Mr. Kalk 
said he had no desire to become in- 
volved in the controversy over engine 
location, but could not refrain from ex- 
pressing the conviction that if existing 
types of engines were retained they 
should be left where they are. A radical 
departure in automobile design would 
be of questionable merit unless sufficient 
advancement of the art were accom- 
plished by it to render existing cars 
obsolete, and thereby stimulate sales 
sufficiently to justify the large expense 
involved. For this reason, such a change 
as moving the engine from the front 
to the back was likely to prove disap- 
pointing, unless the design incorporated 
a power plant especially adapted to the 
new structure and arrangement of the 
car. 
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ments do not directly limit the 

rotative speed of radial aircraft 
engines, but may constitute a limit 
of piston speed, mean effective pres- 
sure, and number of cylinders for 
ungeared engines, E. S. Taylor of 
M. I. T. concluded in his Summer 
Meeting paper entitled Design Limi- 
tations of Aircraft Engines. Because 
of cooling limitations on air-cooled 
engines, the larger engines should 
be rated at a lower piston speed, and 


[D ents do not are require- 


8 


Fig. | — Piston speed 
of nine-cylinder radial 
engines 
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because of cooling limitations on the 
mixture ratio and of the necessity 
of using lower compression ratios in 
larger engines, the over-all efficiency 
of the smaller engines will be higher 
—if a proper lubricant is used. 

The foregoing conclusions are ar- 
rived at by applying the principle of 
similarity to internal combustion en- 
gines, as suggested by Purday and 
Maleev. In geometrically similar en- 
gines running at the same piston 
speed— 


1. The velocity of flow through 
the inlet valves is constant. 
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2. Inertia stresses on all running 
parts are constant. 


3. All vibrating systems of the en- 
gine are operating under identical 
conditions, and if an engine with 6- 
in. stroke had a critical speed of tor- 
sional vibration at 2500 r.p.m., the 
engine with 3-in. stroke would have 
a critical speed at 5000 r.p.m. 


4. Indicated m.e.p.’s will. be the 
same. 


5. Stresses due to gas pressures 
will be the same. 


6. Indicated hp. will be propor- 
tional to L’, where L is any linear di- 
mension of the engine. 


/200 1400 1600 
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This indicates that the old R.A.C. 

horsepower formula 
(H.P. =n b’/2.5) 

has a rational basis, and that it gives 
results so far off the mark when 
applied to modern engines only be- 
cause the constant in it has not been 
changed to take account of progress 
in design. 


PPLYING the principle to an in- 
vestigation of bearing friction, 

the author finds that if the lubricant 
used has a kinematic viscosity propor- 
tional to the linear dimensions of the 
engine, then for the same piston speed 


the temperature of the bearings will be 
the same regardless of engine size. The 
problem of piston friction is a more 
complicated one. Instead of the vis- 
cosity of the oil increasing with the 
engine size, the reverse often holds true, 
and large stationary engines running at 
low piston speed often use oil having a 
viscosity of about 9 centipoises at 210 
deg., while the relatively high-speed air- 
craft engines use oils of 25 centipoises. 
Of course, the tendency to throw off oil 
from the crankshafts is less in the 
larger, low-speed engines, and the dis- 
tance it must be thrown to reach the 
bearing surfaces is greater, hence it 
may well be that it is necessary to use 
heavier oils in the smaller engines in 
order to keep down the consumption. 
The author, however, expresses the view 
that it would be a more logical attack 
if the amount of oil reaching the cylin- 
der walls were reduced in some other 
wiv; this would permit of the use of 
lighter oils and result in increased 
mechanical efficiency, reduced bearing 
temperatures, easier oil cooling, less 
carbonization, and easier starting. 

Similar engines require geometrically 
similar propellers, which at the same 
piston speed will have the same ef- 
ficiency and the same tip speed. 

In similar engines the rate of heat 
flow to the cylinder walls per unit of 
area should be approximately constant, 
since the intake velocity (and hence the 
turbulence) will be substantially the 
same for all cylinder sizes. The amount 
of heat disposed of in unit time then 
will be proportional to L’, and since the 
power developed is proportional to this 
same factor, it follows that for similar 
engines the rate of heat flow to the 
cylinder walls bears a constant propor- 
tion to the power developed. 

In practice, fins of the same dimen- 
sions generally are used for all sizes of 
cylinder. This gives the same cooling 
area per unit of combustion chamber 
wall, and therefore should result in the 
same wall temperature. However where 
baffles are used to guide the cooling air, 
the air has to travel further over the 
cylinder wall and therefore picks up 
more heat, so if the fin size and the 
distance from the fin tips to the baffles 
are kept the same regardless of cylin- 
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der size, the temperature difference of 
the air entering and leaving the engine 
will be greater in the larger engines, 
which are thus more difficult to cool. 
Since the time of combustion (tur- 
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bulence being constant) is directly pro- 
portional to the linear dimensions, 
detonation will occur at lower compres- 
sion in the large cylinders. In an air- 
cooled engine heat flow and detonation 


limit the output, and for that reason 
we might expect that small air-cooled 
engines would run at higher piston 
speeds. Fig. 1 shows that actually the 
reverse holds true, and this probably 
accounts for the prevalent belief that it 
is possible to scale down but not to scale 
up a design and obtain a satisfactory 
engine. 

That somewhat more care is exercised 
in the design of the large engines is 
indicated by Fig. 2, which shows that 
the weight of nine-cylinder radial en- 
gines is given rather closely by the 
equation W = 200 + 0.4D, where D is 
the piston displacement. If the engines 
were geometrically similar the weight 
would be directly proportional to the 
displacement. Of course, there is a 
certain constant weight of accessories, 
but this is far less than 200 lb. 





Trucks Offer Fertile Field for 


Streamlining, Schwitzer Says 


ESTS on the Indianapolis Motor 

Speedway and computed comparative 
performance of different size cars in- 
dicate that the low-powered stream- 
lined car is uncommercial, said Louis 
Schwitzer, Schwitzer-Cummins Co., in 
his Summer Meetings paper entitled 
“The Possibilities of Forced Induction 
for Automotive Vehicles.” In support 
of this assertion he pointed out that 
body lengths are limited by the dev- 
astating effect of cross winds on large 
side areas at higher road speeds and 
by parking limitations for city driving. 
Automotive streamline bodies cannot 
be compared with aircraft, because in 
the case of aircraft the body can be 
headed favorably into the wind while 
traversing a distance between two 
points when the wind is not in line with 
these two points. An automobile must, 
however, head in the direction of the 
road, irrespective of wind directions. 
A normal car, if streamlined, has no- 
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ticeably better acceleration above 50 
m.p.h. but will gain only about 5 per 
cent in top speed. The top speed, of 
course, could be increased by changing 
the gear ratio, but this would be fol- 
lowed by a loss in acceleration. Stream- 
lining is of little value below speeds 
of 50 m.p.h. 

Below 55 m.p.h. something less than 
0.5 hp. per sq. ft. can be saved by 
streamlining. Between 55 and 70 m.p.h. 
the saving is from 0.5 to 1 hp. per sq. ft., 
or twice as much as below 50 m.p.h. 
Between 70 and 80 m.p.h. the saving is 
from 1 to 1.5 hp. per sq. ft., or three 
times as much as below 50 m.p.h. Be- 
tween 80 and 90 m.p.h. the saving 
effected is 1.5 to 2.12 hp. per sq. ft. or 
four times that below 50 m.p.h. 

These figures should convince car 
manufacturers and users that only mile- 
a-minute drivers should be interested in 
streamlined cars. This is not so with 
buses and trucks where the frontal area 
is much greater. 


Most trucks run along at between 40 
and 50 m.p.h. and have frontal areas in 
the neighborhood of 100 sq. ft. Such a 
truck at 50 m.p.h. would require 73 
wheel hp. or 81 engine hp., to overcome 
wind resistance. If this could be halved 
by proper streamlining, it would mean 
a saving of at least 40 hp. or approxi- 
mately 3 gallons of fuel an hour. On 
a passenger car the loss is only 10 to 15 
hp. because of a smaller frontal area. 
The engine hp. of both vehicles will 
probably be very nearly alike. For com- 
parison, say it is 100. The passenger 
car only loses 10 to 15 per cent of its 
power overcoming wind resistance be- 
low 50 m.p.h., while the truck loses over 
80 per cent. That is why trucks offer 
just as fertile a field for streamlining 
as does the passenger car. 

So far as passenger cars are con- 
cerned, Mr. Schwitzer concludes, “forced 
induction in connection with overdrive 
and streamlining produces the only 
complete picture.” 
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METHOD of analyzing indi- 

cator cards with respect to 

the progress of combustion 
in the cylinder was discussed at the 
Summer Meeting by J. C. Slonneger 
of the Falk Corporation. It can be 
applied to indicator diagrams from 
both Otto-cycle and Diesel-cycle en- 
gines, but apparently is of greatest 
practical use in the case of the latter. 
Either a pressure-time or pressure- 
volume diagram can be used, the lat- 
ter being offset 90 deg. so as to mag- 
nify the volume-scale during the pe- 
riod of combustion. Only the ex- 
pansion curve or power curve of the 
indicator card is made use of, and in 
addition to this, an expansion line 
without combustion is traced on the 
card, which can be readily accom- 
plished in the case of an Otto-cycle 
engine by interrupting the ignition, 
and in a Diesel-cycle engine by 
shutting off the fuel. The relation 
between these two curves completely 
determines the progress of com- 
bustion, and from them are derived 
the data necessary for drawing a 
curve of percentage of effective com- 
bustion vs. crank angle or percentage 
of effective combustion vs. volume 
displaced. 


N indicator diagram, says Mr. Slon- 
neger, gives the complete story of 
the effective combustion, if we have but 
the wit to read it. If we are primarily 
interested in a study of the combustion, 
either a pressure-time diagram or a 
pressure-volume diagram offset 90 deg. 
can be used for the purpose, the latter 
magnifying the scale of abscissas at 
the time of combustion. 

The method of analyzing the com- 
bustion process from an indicator dia- 
gram may be explained by reference to 
Fig. 1, in which the line BC represents 
an expansion line without combustion; 
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rogress of Combustion 


ethod of Analyzing 


line BMED represents the expansion 
line with combustion in the cylinder 
(the power line) ; B’C’ is a curve show- 
ing twice the absolute pressure value 
as AC for any crank angle; B’’C”, three 
times the absolute pressure, and B” ’C”’ 
four times the pressure. The various BC 
lines are referred to as the first, sec- 
ond, third and fourth polytropics. 
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fective heat required to increase the 
pressure from one polytropic to the next 
is always the same. Under this as- 
sumption, point B represents zero com- 
bustion and point E 100 per cent ef- 
fective combustion. Percentage of ef- 
fective combustion evidently is the same 
as percentage of total heat added to the 
expanding gases in the course of com- 
bustion. In the particular case repre- 
sented by Fig. 1, the fourth polytropic 
represents 94 per cent of effective com- 
bustion; the third 62 2/3 per cent, and 
the second, 31 1/3 per cent, these figures 
being obtained by simple proportion. 
The first polytropic, of course, always 
represents zero combustion. 


Fig. |—In this graph percentages 

of effective combustion are the 

ordinates—B.M.E.P., 108 Ib. per 
sq. in. 
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It is immediately apparent that at 
point M, where the actual expansion 
line crosses the second polytropic curve 
(B’C’), the pressure in the cylinder is 
exactly twice as great as it would have 
been for the same piston position had 
there been no combustion in the cylin- 
der; at point g the pressure is three 
times as great, and at point d it is four 
times as great. At point EZ, where the 
expansion line reaches the greatest per- 
pendicular distance above the fourth 
polytropic curve, supply of heat to the 
charge ceases and combustion therefore 
is complete. 

Since the second, third and fourth 
polytropic curves are simple multiples 
of the first, we may assume that the ef- 


The percentage of effective combus- 
tion at any point along the power curve 
BME may be obtained by comparison 
of the height of that point with the 
heights of any or all of the polytropic 
curves where they cross the vertical 
line passing through the point on the 
power curve. With the aid of these data 
the curve of effective combustion OS is 
plotted. In this graph, percentages of 
effective combustion are the ordinates 
and either crank angles or displaced 
volume the abscissas. The curve shown 
in Fig. 1 is of the former type, and the 
original indicator card was taken from 
a Diesel engine operating under excel- 
lent conditions, and shows a good com- 
bustion curve. 
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The position of point E with respect 
to the polytropic curves varies with the 
i.m.e.p. and the type of engine. In 
Diesel engines under good operating 
conditions and full load, it always falls 
close to the fourth polytropic. Under 
part load it falls proportionately lower. 
In Otto-cycle engines it is usually be- 
yond the fourth polytropic, even under 
part load, since the first polytropic is 
proportionately lowered under part 
load, while the fuel/air ratio remains 
nearly the same. 


Indicator Cards 


Point E varies widely with respect to 
crank angle, and in engines afflicted 
with after-burning it may not exist at 
all, as combustion may be still going on 
at the time the exhaust valve opens. 

The accuracy of the results obtained 
by this method depends almost entirely 
on that of the indicator diagram. If an 
error is introduced by the assumption 
that equal quantities of heat are re- 
quired to raise the power curve from 
one polytropic to the next, it is of an 
order which is certainly smaller than 


Indicator Card Analyses Reveal 
Facts About Combustion Rates 


“Typical Indi- 


uniformity of charge 


composition 


that of the errors of measurement. No 
error is introduced by the assumption 
that the exponent for the line of expan- 
sion of the burning gases is the same 
as that of the first polytropic, because 
in practice the expansion curve of the 
burnt gases follows the polytropics. 
As compared with an analysis of the 
combustion on a theoretical basis, this 
method obviates errors in assumptions 
regarding volumetric efficiency, weight 
of residual, burnt gases, leakage of 
gases, uniformity of temperature at 
any point, heat losses, chemistry of 
combustion, uniformity of gas mixtures, 
etc. The method has the advantage that 
no elaborate equipment is required other 
than a good indicator, and that the 
analysis can be made by an accurate 
draftsman and in short time. 


throughout the combustion chamber, 
which in turn depends on the degree of 


PAPER on 
A\gitexziazran Analysis with 
R Effective Combus- 
eee Se ae ae turbulence. Turbulence is induced by 


tion” contributed by Hans Fischer 
of the Electric Boat Company, was a 
sort of corollary to the paper by Mr. 
Slonneger, in that it compared an 
“effective-combustion” curve  ob- 
tained by the Slonneger method with 
one for the same engine obtained by 
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the injection air. Agitation of the 
charge comes to a sudden stop when 
the injection valve-closes, and there is 
therefore likely ‘t6 be greater lack of 
uniformity of gas composition in the 
combustion chamber thereafter, for 
which reason the effective combustion 
during this part of the cycle is prob- 
ably more correctly represented by the 
“B” than by the “A” curve. 

Roughness of engine operation has 
been shown to be dependent upon the 
rate of pressure rise rather than on the 
actual maximum pressure attained. 
With air injection there is practically 
no ignition lag, and the rate of pressure 
rise can then be conveniently controlled 
by varying the rate of flow of injection 
air, which results in a corresponding 
change in the rate of fuel injection. In 
Fig. 2 are shown sections of indicator 
cards from three different engines, A 
being from a smooth-running gasoline 
engine; B from a moderately rough 
Diesel engine, and C from a smooth 
Diesel engine. The scales of all three 
cards are the same. 

In card A combustion starts 12 deg. 
ahead of top center, the delay period 
being indicated by the circular are AB. 
At B the rate of combustion increases 
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ig. 2—Pressure rise diagrams of three 


different engines 


somewhat, resulting in a pressure rise 
of 6.5 lb. per deg. (of crank motion). 
From C on the increase in the rate of 
combustion is very fast, the rate of 
pressure rise amounting to 21.5 lb. per 
deg. The smoothness of the combus- 
tion is due to the gradual increase in 
the rate of combustion and the corre- 
sponding pressure rise. 

Combustion in the Diesel engine, as 
depicted by card B is of a quite differ- 
ent character. Ignition takes place 3 
deg. ahead of top center and the flame 


Guernsey on 


Motor Trains 


spreads very rapidly, effecting a pres- 
sure risk at the rate of 60 lb. per sq. 
in. per deg. Up to point B the rate of 
combustion is beyond control, which is 
due to the ignition lag. This part of the 
combustion therefore is rough, while 
the remaining part of the combustion, 
from B to the point of maximum pres- 
sure is well under control, and here 
the rate of pressure rise is 29.1 lb. per 
sq. in. per deg. The combustion in the 
Diesel engine represented by C may be 
considered good. At the beginning 
combustion proceeds about the same as 
in the gasoline engine, and later on it 
is also well controlled, the rate of pres- 
sure rise being only 28.1 lb. per sq. in. 
per deg. 

In the remainder of his paper Mr. 
Fischer gave analyses of a number of 
indicator cards of both Otto- and Diesel- 
cycle engines, and described the Lanova 
engine;* which he claimed has combus- 
tion characteristics similar to those of 
an air-injection engine. An indicator 
card taken on a Lanova engine shows 
that the rate of combustion increases 
until 82 per cent of the fuel has been 
burned. Combustion starts at a rather 
slow rate, because the fuel crowded in 
front of the orifice of the air storage 
chamber lacks sufficient air to burn 
rapidly. As the air chamber delivers 
its air, the mixing of air and fuel in- 
creases, and so does the rate of combus- 
tion, but the pressure rise remains 
moderate throughout, and the maximum 
pressure is only 625 Ib. per sq. in. Mr. 
Fischer stated that the specific fuel 
consumption remained below 0.44 lb. per 
bhp-hr. from 30 to 130 per cent of nor- 
mal rated output, and that the exhaust 
was free from smoke, with an air- 
excess ratio of 1.12. The minimum spe- 
cific fuel consumption of 0.405 lb. per 
hp-hr. he considers excellent, in view 
of the low maximum pressure of only 
about 600 lb. per sq. in. 


A complete historical background as 
well as a prophecy of future activity are 
contained in “Trends in the Design and 
Application of Motor Trains” by Charles 


O. Guernsey, c.e., J. G. Brill Co. 


Mr. Guernsey believes that the present 
trend in motor train equipment is to self- 


contained, complete motor trains, 


de- 


signed to operate as a unit and not in com- 


bination with cars of existing types. 


He 


believes that the single railcar unit has 


passed out of the picture. 


* 
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Lycoming Develops Electric 
Control and Pitch Indicator 


for Controllable Propellers 


HE need for controllable propellers 

on modern airplanes arises chiefly 
from the greatly increased speed range 
of the planes, which has been made 
possible by clean design, trailing-edge 
flaps, retractable landing gears, and 
heavier wing loadings, G. T. Lampton, 
Lycoming Manufacturing Co., pointed 
out in his paper on “The Design Re- 
quirements of Mechanically Control- 
lable Propellers.” 

Propeller loads, of course, depend’ on 
the design of the planes and on the en- 
gines with which they are fitted, and 
Mr. Lampton said that before his com- 
pany tooled up extensively for the pro- 
duction of the Smith controllable: pro- 
peller, it endeavored to predict the per- 
formance of airplanes for a year or 
two in advance, so as to minimize future 
changes. Fortunately, a definite limit 
of the loads to which the blades may be 
subjected results from the well-known 
fact that the tip speed cannot greatly 
exceed 1000 ft. per sec. without severe 
loss in efficiency. 

The company has under develop- 
ment a pitch indicator and an electric 


control to increase the flexibility of op- 


eration. While the tachometer serves as 
an adequate indicator for most applica- 
tions, the pitch indicator is a convenient 
accessory for selecting a pitch between 
the stops, such as might be desired for 
special cruising conditions. An indicator 
for use with the Smith propeller is a 
simple device. Since the rate of pitch 
change is a direct function of engine 
speed, it is only necessary to take a 
spur-gear drive off the tachometer 
shaft at the instrument board, put it 
through a suitable gear train and pro- 
vide a means for engaging the indicator 
simultaneously with the propeller. 

The electric control consists of a pair 
of solenoids mounted on the stationary 
portion of the hub which actuate the 
standard mechanical control mechanism. 
Although the flexible-cable control is 
simple, light, and generally more desir- 
able for single engine installations, the 
electric control has advantages in easier 
operation, easier installation, and free- 
dom from structural deflections, which 
make it particularly suitable for multi- 
motored ships. 





Bearings for Controllable Propellers* 


adjustable-blade propellers pre- 

sents a difficult problem, because 
of the enormous loads which these 
bearings must carry. The greatest 
single load is that due to centrifugal 
force, which in a normal propeller at 
the engine speeds corresponding to 
diving attains a value of the order 
of 100 tons. While the loads to be 
carried are large, the construction 
must be light—as in all aircraft 
work—and the friction also must 
be kept down. It is fortunate that 
there is practically no rotation. If 
plain thrust bearings were used to 


*Digest of paper presented at the S.A.E. 
Summer Meeting by Thomas Barish, As- 
sistant Chief Engineer, Marlin-Rockwell 

orp. 


Ee design of ball bearings for 
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carry these enormous loads, the 
plates would certainly stick together 
after the blades had been in one ad- 
justment for a considerable time, and 
only anti-friction type thrust bear- 
ings are practical. 


N the Curtiss controllable propeller 

the centrifugal load is taken on a 
single ball thrust bearing 7 in. in diam- 
eter, while the lateral forces on the 
blades are taken on two bearings, a 
needle bearing around the hub and a 
double-row ball bearing at the inner end. 
To obtain a bearing capacity of approxi- 
mately 100 tons in the thrust bearing, 
it is made without retainer, with a full 
complement of balls, and with the races 
fitting the balls much closer than in the 
usual thrust bearing. It was found 
that with a race curvature of 102 per 


- 






E. P. Warner, chairman of 
the Propeller Symposium 


cent of the ball radius the effort re- 
quired was not excessive, and this 
curvature is used. 

If these bearings are greatly over- 
loaded, a phenomenon known as “brinel- 
ling” occurs. The bearing referred to 
was subjected to a test in which the 
load was increased in steps. The first 
signs of brinelling occurred at well 
over 150 tons, and the effect was so 
slight then that the point where it oc- 
curred could not be felt by hand. It 
was evident that such slight surface 
distortions would not affect further use 
of the bearing. 

In the Hamilton controllable propel- 
ler, in order to prevent the necessity for 
screw threads on the duralumin blades 
subjected to the centrifugal force, the 
bearing races of the roller thrust 
bearing are placed on the blade before 
it is finished, and the blade end is 
swaged out afterwards. The bearings 
must pass through the elevated tem- 
peratures of the following heat treat- 
ment of the blade without softening and 
warping, and Mr. Barish said a satis- 
factory alloy steel had been found for 
the purpose. 

In the Lycoming-Smith controllable 
propeller the centrifugal force on the 
blades is carried on a series of angular- 
contact bearings mounted in parallel 
and providing both axial and lateral 
support. To assure an equal division 
of the load between the several bear- 
ings, the sides are ground off flush 
while the bearings are temporarily as- 
sembled. 


Test Requirements 


HE most difficult problem connected 

with propeller production, according 
to Frank W. Caldwell, who contributed 
a paper on “Recent Developments in 
Aircraft Propellers,” is that of the test 
procedure required to assure its 
strength in service. Mr. Caldwell in his 
paper also briefly discussed the aero- 
dynamics of the fixed-pitch and the con- 

(Turn to page 7838, please) 
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Uniform Truck Rating to 


Austin M. Wolf 


THER things being equal, 
the most desirable truck is 
the one which carries the 

greatest number of pounds per pound 
of chassis weight, said Austin M. 
Wolf, in his paper on “Lightness in 
Truck Design,” but he modified this 
broad statement by adding, “pro- 
vided it is structurally adequate, has 
reasonable ability, and is comparable 
as to cost. Increasing the strength 
of truck parts beyond requirements 
either increases the weight unneces- 
sarily or makes the price prohibitive. 
Fuel economy is improved by weight 
reduction, and tire costs are de- 
creased. 


R. WOLF defines the weight factor 
of a truck as the quotient ob- 
tained by dividing the sum of pay load 
and body weight by the chassis weight. 
He prepared a chart in which the weight 
factors of all American trucks are plot- 
ted against the gross weights, and, quite 
naturally, the points scatter a great 
deal. The weight factor is smallest for 
the light trucks, starting with a value 
of 0.93 for a gross weight of 4200 lb.; 
at about 24,000 lb. gross weight the 
average weight factor has risen to 
about 2, and the highest value in the 
chart is 2.8 for a gross weight of 22,000 
lb. The chart, Mr. Wolf thinks, shows 
the desirability, if not the necessity for 
a uniform code on truck ratings. There 
is now no common basis for truck rat- 
ings and actual ratings vary from the 
conservative to those without reserve. 


Fig. | — Sugges- 

tion for light 

frameless truck 
design 


There are, no doubt, many instances 
where a saving in weight can be effect- 
ed by eliminating unnecessary material, 
especially in castings such as transmis- 
sion and clutch housings, brackets and 
hangers. Heat treatment of frame side 


rails, by which means an e.l. of 60,000. 


lb. per sq. in. can be obtained as com- 
pared with the 36,000 lb. for the or- 
dinary low carbon frame stock, would 
permit a reduction of 20 per cent in 
the frame weight. For a truck the 
pay load is about 60 per cent of the 
gross load, as compared with 20 per 
cent for a passenger car, which dif- 
ference is accounted for largely by the 
comfort, style, appearance, acceleration 
and similar attributes required in a 
passenger car. 

The use of duralumin and other 
aluminum alloys in body work has made 
considerable progress in recent years. 
Fageol Motors is building 10-ton dual 
drive trucks in which aluminum is used 
wherever possible. About 1200 lb. is 
saved in the frame, and about 1000 lb. 
in the axle housings, castings, hubs, 
ete. The first of these trucks was de- 
livered in 1931, and about twenty of 
them are in service. The reduction in 
unsprung weight increased the tire mile- 
age considerably. Over-all weight 
limits of 34,000 lb. in California and 
Washington were responsible for this 
cesign, which permits of increasing the 
pay load by about one ton. 

Ward LaFrance have built a num- 
ber of trucks with duralumin frames, 
and report they have never had a fail- 
ure of these frames. Their latest design 
has a gross rating of 44,000 lb., to come 
within the New York weight limit. It 
carries a steel tank with a capacity of 
4200 gals. of gasoline or fuel oil. The 
frame extends slightly over 22 ft. back 
of the cab. The weight of the two 
aluminum side plates, 14 in. deep and 
of %4-in. stock, is 192 lb. 

The Parish Pressed Steel Co. has pro- 
duced duralumin side rails with an 
elastic limit of about 40,000 lb. per 
sq. in. Considerably more labor is 
involved than in the production of steel 
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side rails, as the duralumin must be 
formed hot, which slows up production, 
since the long sheets must be handled 
with tongs, and considerable time is 
lost in heating the blanks previous to 
the forming operation. 

Manufacturers have hesitated adopt- 
ing duralumin side rails on account of 
the cost factor, which amounts to 30-40 
cents per pound, as compared with 2-3.7 
cents for steel, depending on quality. 

Another way to reduce weight is to 
combine the frame, body and cab in a 
single structure, which plan works out 
particularly well in the case of van, 
panel, furniture, refrigerator, armored, 
line-construction, bottlers and _ other 
bodies. The deep frames required at 
the present time could be eliminated and 
the combined frame and body structure 
would weigh less than the present con- 
struction with the unpardonable dis- 
continuity of structure behind the cab, 
except for two frame rails disposed at 
a most disadvantageous position. We 
all complained when the original ver- 
tical hydraulic hoist was responsible for 
frame breakages at this point, yet we 
continue today with this same “bar- 
baric” frame construction. Aluminum 
alloys could be used to advantage in 
such a combined frame-body structure. 
An outline of a truck incorporating this 
suggested construction is shown in Fig. 
1. The height and width of the body, 
frame structure would provide panels 
that lend themselves to the most admir- 
able types of truss construction and 
afford high moments of inertia. The 
members entering into the construction 
can be fabricated and stocked. 

The body rail forms the cab front and 
top outlines and continues into the body 
section proper. At the front the slop- 
ing windshield pillar or body rail joins 
the chassis portion of the frame en- 
semble. The cab portion can be nar- 
rower than the body or with a full- 
width cab portion it will merge directly 
into the body in plan view. It will be 
noted, incidentally, that streamlining 
has not been overlooked. 

Aside from the weight-saving meth- 
ods outlined in the foregoing, there 
remains the possibility of reducing the 
weight of component units. Develop- 
ment of commercial-vehicle engines has 
lagged considerably behind that of pas- 
senger-car engines. The average in- 
crease in the horsepower of American 
commercial-vehicle engines from 1927 
to 1934 has been 46 per cent (Fig. 2), 
of which 62.5 per cent was contributed 
by increased engine speed, 11.2 per cent 
by greater displacement, and 26.3 per 
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cent by increased b.m.e.p. One manu- 
facturer of heavy-duty engines is get- 
ting one hp. from 8-10 lb., as compared 
with 11-16 lb. a few years ago, and 
1 hp. from 3.7 cu. in. of piston displace- 
ment, as compared with 5.4 cu. in. 
formerly. Other manufacturers, how- 
ever, have been less progressive in this 
respect. 

The compression ratio has not made 
the same advance as in the passenger- 
car field. Probably the most provoca- 
tive question is that of engine speed. 
Twenty years ago a speed of 850 r.p.m. 


R. 
Max. B. Hp. 





Fig. 2—Improve- 
ment in commer- 
cial engine per- 
formance graph- 
ically shown 
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was quite the vogue, but today speeds 
of 2200 and 2400 r.p.m. in large-output 
engines are not universally frowned 
upon. Speeds are bound to increase, as 
indicated in Fig. 2. The relatively 
lower torque output at the higher 
speeds is attractive in view of the abil- 
ity to reduce the weight of the entire 
power transmission line all the way 
back to the rear tires. 

An increase in the rate of circulation 
of the cooling water, together with the 
use of aluminum heads, offers possibili- 
ties in the way of weight reduction. 








Present heavy duty transmissions 
weigh considerable, and their weight 
could be cut down by using two counter- 
shaft instead of a single one which 
would permit of reducing the face 
widths of the gears. 

The camel-back construction and de- 
signs with the set-back front axle 
should permit a greater weight factor 
than the conventional design, owing to 
the shorter and lighter frame, yet in a 
number of cases corresponding trucks 
of the same rated gross weight are 
heavier in the camel-back design, due 
to the fact that the same rear axle is 
continued in spite of the reduced rear- 
axle load, while a heavier front axle 
had to be provided to cope with the 
greater front-axle load. On the other 
hand, some of the Autocar camel-backs 
and the White “K” series show con- 
siderable advantage on the weight-fac- 
tor basis. 





Symposium of Propeller Design and Manufacture 


trollable-pitch propeller, stress analysis 
as determined by calculation and ex- 
periment, various materials for fixed- 
pitch propellers, and several designs of 
controllable-pitch propellers. 

Whirling test requirements for metal 
propellers have been gradually in- 
creased until a test is now usually made 
at a power input equal to three times 
the rated horsepower of the engine for 
which the propeller is designed. While 
this test is very valuable, it is not suf- 
ficient to prove the safety of the pro- 
peller, as the power impulses and other 
vibrations of the engine introduce very 
high vibration stresses independently 
of the centrifugal and air pressure 
luads. For this reason, it is now re- 
quired that the propeller shall be run 
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on the engine for which it is designed 
for a period of 50 hrs. at full throttle. 

Mr. Caldwell said the 50-hr. test had 
not proved entirely satisfactory, be- 
cause it did not guarantee freedom 
from failures, and because the process 
of developing propeller designs by this 
method is slow and expensive, especially 
by reason of the large number of en- 
gines destroyed. His concern therefore 
worked out an accelerated test by means 
of a special machine in which the pro- 
pellers are fastened at the hub to a 
reciprocating arm and shaken violently 
at right angles to their length, and a 
formula has been evolved which relates 
the loading to the square of the cylin- 
der bore and the distance from the shaft 


axis to the center of gravity of the 
blade. 


Adoption of Controllable 


Pitch Propellers 


FURTHER paper on Control- 

lable-Pitch Propellers was con- 
tributed by T. P. Wright, Director of 
Engineering of the Curtiss Aeroplane & 
Motor Co., Inc. In this the author dis- 
cussed the conditions which led to the 
widespread recent adoption of control- 
lable-pitch propellers, as well as design 
considerations, and he then described 
the Curtiss electrically driven multi- 
position controllable-pitch propeller and 
the tests to which it is subjected in pro- 
duction. 
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HILE the camel-back type 

of truck has decided advan- 

tages in the delivery of coal, 
coke and ice, its possibilities in the 
public utility field are decidedly 
limited, according to E. L. Tirrell, 
automotive engineer of the Utility 
Management Corporation, New York, 
who read a paper on “Weight Distri- 
bution in Motor Vehicles.” 


HE largest proportion of motor vehi- 

cles in public utility service is em- 
ployed in power-line construction. In 
order to provide sufficient space for 
materials and tools for a crew of eight 
men, a 214-314-ton truck with a 12-ft. 
body is required. If the camel-back 
chassis is considered for this job, its 
over-all length with the 12-ft. body 
probably will not exceed 18 ft. It is 
necessary, however, for such trucks to 
carry two section ladders 22 to 24 ft. 
long, as well as a pole derrick, the 
longest leg of which is 19% ft. long; 
and pike poles up to 22 ft. in length. 

The use of these items on a truck 18 
ft. long would constitute a serious 
hazard from a safety standpoint, which 
far outweighs the advantages of im- 
proved load distribution. Incidentally, 
the conventional trucks now used in this 
service show load distributions ranging 


from 28-72 to 31-69. Therefore, the 
overall length of the vehicles is gov- 
erned by the length of the ladders, pike 
poles, derrick legs, etc., and nothing 
can be gained by the use of shorter 
chassis. There may be, however, an 
increase in the initial capital outlay if 
camel-back (or engine-under-the seat) 
design trucks are used, without com- 
mensurate savings on operating coats, 
which may even be increased because 
various units are made more inacces- 
sible. 

When considering trucks for delivery 
of coke, coal, or ice, the factors involved 
are quite different. Here the load has 
a fixed maximum limit, and is of a di- 
minishing character. If a conventional 
chassis is used, the increased body 
length means increased wheelbase, with 
attendant difficulties in maneuvering. 
Maneuverability is of great advantage 
in this service, because the trucks often 
have to pass through narrow driveways 
and alleys. By the use of set-back axle 
or set-ahead cab trucks, a 32%4-67% 
weight distribution is accomplished. A 
further improvement in maneuver- 
ability can be obtained in camel-back 
models, which tends to put them in a 
very favorable light, although the im- 
provement in weight distribution over 
the set-back axle or set-ahead cab types 
is slight. 

Metropolitan Buses 

Requirements of many city operators 
have resulted in the development of the 
so-called Metropolitan type of coach, 


Table |—Weight Distribution in Metropolitan Coaches 


No. 1 
Lbs. 
6,243 
4,807 


11,050 


Vehicle front axle load 
Vehicle rear axle load 


With 30 passengers seated: 


Front axle load 
Rear axle load 


Overload front tires 
Underload rear tires 


With 30 seated and 20 standing: 


Front axle load 
Rear axle load 


Overload front tires 
Underload rear tires 


Tire capacity, front 
Tire capacity, rear 
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7,600 
7,950 


15,550 


600 
2,250 


8,600 
9,950 


18,550 
1,600 
250 


7,000 
10,200 


Manufacturer 
No. 2 No. 3 
Lbs. Lbs. 


8,600 4,380 
6,380 8,020 


14,980 12,400 


No. 4 
Lbs. 


6,430 
6,970 


13,400 
9,860 
9,320 

19,180 


460 
1,880 


6,100 
10,800 


16,900 


500 
400 


7,105 
10,790 


17,895 
695 
4,810 


10,975 
11,055 


22,030 
1,575 
145 


7,600 
12,300 


19,900 
2,000 
1,100 
5,600 

11,200 


7,540 
13,255 


20,795 
260 
2,345 
7,800 
15,600 


9,400 
11,200 


Tirrell Recommends Changes 


in Metropolitan Type Coach 


which looks like a rail vehicle and was 
intended to supplement and replace trol- 
ley cars in the city. That the type in- 
volved some objectionable features did 
not occur to users at the time, and, in 
fact, these objections were not generally 
recognized until quite a number of them 
were placed in service. At the present 
time these coaches are undergoing a 
major change. 

Owing to the general reduction of 
carriage-way width permissible for 
traffic flow due to the increased park- 
ing facilities permitted, these coaches 
must be exceptionally maneuverable to 
enable them to pull from the traffic lane 
to the curb. The Metropolitan type 
with its short wheelbase permits this, 
but it has some disadvantages by reason 
of the engine and front axle location in 
certain types. This will be explained 
by reference to the weight distribution 
table covering four designs of Metro- 
politan coach. (Table I.) In No. 1 
the engine is located inside the bus, 
forward; the front axle is set back and 
the entrance door is ahead of the front 
axle. In No. 2, engine, axle and en- 
trance door are located as in No. 1. 
In No. 3 the engine is inside the bus 
back of the rear axle, the front axle 
being set back and the entrance door 
located ahead of the front axle. In No. 
4 the engine is inside the body back of 
the front axle, the front axle is well 
forward, and the entrance door is back 
of the front axle. 

Commenting on the table of weight 
distribution, Mr. Tirrell said tire life 
was not what it might be as the front 
tires are overloaded and the rear tires, 
which are underloaded, suffer from ex- 
cessive slippage. With buses Nos. 1 
and 2 chains must be used on the driv- 
ing wheels on grades of from 7 to 11 
per cent in stormy weather, while Nos. 
3 and 4 can meet much severer condi- 
tions without sand and chains. More- 
over, with too much load on the front 
axle it becomes necessary to use power 
steering, and, besides, deflation of one 
of the large front tires required is likely 
to make the bus unmanageable. 

In metropolitan coaches, best results 
may be expected if a suitable engine 
is placed either in front, in the rear, 
or under the floor, but it must be out 
of the passenger compartment. With 
such engine locations, not only can 
proper weight distribution be effected, 
but a clear interior space for the ex- 
clusive use of passengers is obtained. 
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American Automotive 


Products Gain Abroad 


(Continued from page 764) 


378 units, valued at $8,721,534, as against 
16,079 units, worth $8,300,756 in March, 
with each price group except that of 
“over $2,000” showing an improvement 
over the March figures. Belgium occu- 
pied the position of leading market, fol- 
lowed by the Union of South Africa, Aus- 
tralia, Sweden, and Japan, in the order 
viven. The Union of South Africa, Ar- 
centina, Denmark and Mexico were the 
only purchasers among the 15 leading 
markets for American passenger cars 
during the month, whose demands were 
reduced from the March figures. The 
United Kingdom, which occupied sixth 
position, accounted for 934 units, valued 
at $503,368, as compared with 455 units. 
worth $246,024 in March, while Egypt. 
the twelfth market of importance, re- 
ceived 413 units, valued at $258,171, as 
against 197 units, valued at $120,759. 

Truck shipments totaled 10,726 units, 
value $4,865,895, in comparison with 
10,032 units and $4,549,091 valuation in 
March. Each group registered improved 
unit totals with the exception of the heavy 
capacity group of “over 24% tons.” The 
class “over 144 tons and not over 2% 
tons” was slightly reduced in value from 
the March total, but each of the other 
price totals were higher. Japan, Spain, 
Brazil, British India, Australia, China. 
Sweden, and Argentina were the leading 
countries of destination for trucks in 
April, with Sweden the only country in 
this group which did not improve its pur- 
chases in comparison with the previous 
month. In the case of both Spain and 
China, the shipments were more than 
double those recorded in March. It 
should be noted that a certain percentage 
of the passenger cars and trucks shipped 
to Belgium and Denmark are intended for 
re-export. The average export valuation 
for cars and trucks was $532 and $453. 
respectively, as compared with $516 and 
$453 in March. 

Miscellaneous products exported dur- 
ing the month were valued at $8,386,738. 
a slight gain over the $8,357,856 re- 
ported in March. Detailed figures for 
the month under review with comparative 
March figures in parenthesis are as fol- 
lows: Used cars $66,584 ($38,903) ; en- 
gines $388,276 ($276,533) ; parts for as- 
sembly $4,831,620 ($4,731,579); parts 
for replacement $2,345,786 ($2,452,209) ; 
iccessories $305,128 ($365,020); garage 
and service equipment $171,706 ($241,- 
037); trailers $22,582 ($13,615); motor 
cycles $109,252 ($70,382); motor boats 
33,994 ($33,022); internal combustion 
engines except Diesel $66,643 ($100.- 
267); fire engines $4,000 (none in 
March) ; and cycle parts and accessories 
$31,167 ($35,289). 
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BUNDYWELD 


as). BL 


TUBING 


OIlL:-GAS AND 
HYDRAULIC BRAKE 
| LINES 


Bundyweld Steel Tubing combines the 
strength of steel with corrosion resisting 
properties, and sufficient ductility to per- 
mit easy fabrication. Its ability to with- 
stand vibration and its great strength 
and recuperative properties make it su- 
perior for most installations. These have 
been proven both in the laboratory and 
in actual use. Today 75% of all gas, oil, 
brake, and vacuum lines are Bundy- 
weld Steel Tubing! 


It is rolled from strip steel, (previously 
copper coated on two sides) then Copper- 
Hydrogen-Electric-Welded into a solid 
structure. The reducing atmosphere in 
the welding process leaves the tube ab- 
solutely clean and free from scale. It 
may be heat-treated without injury. 


Both I. D. and O. D. are held to toler- 
ances of .003”. Uniformity of wall thick- 
ness is an outstanding feature. Furnished 
in base sizes of 3%", 14", v6", 96"5 ve" 
16", and 54" in various wall thicknesses, 
it can be redrawn toany odd sizerequired. 
Sendblueprintsorsamples for quotations. 
Complete information upon request. 


BUNDY 


TUBING CO. 
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73d Congress Sets Legislative Record 


Passes 80 Major Acts In Two Sessions 


(Continued from page 764) 


the automotive industry can be summar- 
ized as follows: 


Air Mail Act 


Approved June 12, authorizes the Post- 
master General to award one-year con- 
tracts for mail transportation to lowest 
responsible bidders; reduced rates to 6 
cents per ounce; authorizes President to 
appoint a commission to make thorough 
investigation of aviation and recommend 
broad policy covering all phases; out- 
lawed holding companies after Dec. 31, 
making it unlawful for any person having 
an air mail contract to buy, hold, own or 
control, directly or indirectly, interest in 
any other aviation properties other than 
ground facilities incidental to the per- 
formance of air mail contracts; pro- 
hibited interlocking directorates; pro- 
hibited any contractor from holding more 
than 3 air mail contracts. 


Banking Act of 1933 


Approved June 16, 1933, provided for the 
coordination of Federal Reserve open- 
market activities, for the prevention oi 
speculative uses of credit, for regulation 
of interbank control, for the insurance of 
deposits in member banks, for regulation 
of their operations, for separation of se- 
curity affiliates, and permitted branch 
banking. Permitted investment transac- 
tions without recourse for customers ac- 
counts, and provided that the securities 
of a*single obligor should not exceed 10 
per cent of outstanding issues. 


The Corporate Bankruptcy Act 


Approved June 7, permits corporations to 
reorganize with the consent of the ma- 
jority of their creditors, under the guid- 
ance of courts, and allowed financial 
compromises in many instances where a 
majority of creditors have agreed but are 
balked by minorities. 


Labor Disputes Joint Resolution 


Approved June 16, authorizes President 
to establish board or boards to investigate 
issues, facts, practices and activities of 
employers and employees arising under 
Section 7a of N.I.R.A. or which are bur- 
dening or obstructing, or threatening to 
burden or obstruct the free flow of inter- 
state commerce. Limited life of such 


board or boards to one year, ending June 
16, 1935. 


National Industrial Recovery Act 


Approved June 16, 1933, this act and its 
provisions have been so thoroughly dis- 
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cussed and analyzed it needs no further 
illumination. 


Securities Act of 1933 


Approved May 27, 1933, requires filing 
with Federal Trade Commission and for 
transmission to prospective investors ‘ful- 
est possible information concerning new 
security issues sold in interstate com- 
merce or through mails; provides for fil- 
ing with commission sworn statements 
including commissions paid or to be paid 
by issuer to underwriter, full description 
ol physical factors surrounding new is- 
sues including names of directors, officers 
of issuing company, names of holders of 
10 per cent or more of prior securities, 
and detailed description of business. 


Securities Exchange Act 


Approved June 6, provides for regulation 
of security exchanges and_ over-the- 
counter markets operating in interstate 
and foreign commerce and_ through 
mails; establishes bi-partisan Securities 
and Exchange Commission appointed by 
President with Senate consent (commis- 
sion also to take over administration of 
Securities Act of 1933 from F.T.C.); 
provides for regulation of margins and 
brokers’ credits. Corporations with reg- 
istered securities required to file periodi- 
cal reports certified by independent pub- 
lic accountants. 


Reciprocal Tariff Act 


Approved June 12, authorizes President. 
for 3 year period, to negotiate trade 
agreements with foreign governments 
without advice cr consent of Senate. For 
complete digest of this act see page 760 
of this issue of Automotive Industries. 
Any interested person likely to be af- 
fected by any proposed foreign trade 
agreement must be given an opportunity 
to be heard before agreement is con- 


cluded. 


Gasoline Tax and Postage Rate Act 


Approved June 16, 1933, continues Fed- 
eral 1 cent-a-gallon tax on gasoline be- 
yond July 1, 1934. Authorizes President 
until June 30, 1934, to proclaim such 
modifications of postage rates as may 
seem advisable. 


Revenue Act of 1934 


Approved May 10, estimates a yield of 
$167,000,000 additional revenue during 
fiscal year of 1935 and $417,000,000 dur- 
ing a full year’s operation from increased 
taxes on capital—stock, estates, incomes, 






capital gains and losses, personal holding 
companies, reorganizations, consolidated 
returns, partnerships. Removes some oi 
the burden on small income taxpayers in 
the “earned income” class. 


May Living Costs Reflect 


Increasing Upward Trend 

NEW YORK—The slight but gradual 
upward trend in living costs was con. 
tinued. in May, following an almost in- 
significant recession in April, according 
to the National Industrial Conference 
Board. The May rise was 0.3 per cent. 
Last month’s living costs were 9 per cent 
higher than the same month of 1933, but 
20.5 per cent below the level for May. 
1929. 

An approximate decline of 11 cents 
in the purchasing power of the dollar 
was noted last month over the corre- 
sponding period of 1933. The dollar in 
May had a purchasing power of 127.2 
cents against 138.7 one year ago. The 
base of comparison was 1923, which 
was taken as 100. Rents, clothing and 
coal prices reflected an approximately 
equal rise with food prices. No change- 
were noted in sundries as a whole. 


Elect Abbink President 
Of Business Publishers 


NEW YORK—The election of John 
Abbink to the presidency and general 
managership of the Business Publishers 
International Corp., has been announced 
by the board of directors of that organi- 
zation. Mr. Abbink has been associated 
with the company for several years as 
vice-president and general manager. 
Business Publishers International Corp. 
publishes the American Automobile and 
El Automobile Americano, devoted to 
export news of the industry. 

As president of the corporation, Mr. 
Abbink succeeds “Mason Britton. Mr. 
Britton has been named chairman of the 
board, a newly created office. No other 
changes were made in the personnel or 
directorate of the company. 


Archer Joins Republic 
Steel Metallurgy Staff 


. YOUNGSTOWN—R. S. Archer has 
joined the staff of Republic Steel Cor- 
poration as chief metallurgist of the Chi- 
cago district, according to an announce- 
ment by Earl C. Smith, chief metallurgist 
of Republic. E. Larned remains as as- 
sistant chief metallurgist of the Chicago 
district. 

Mr. Archer has been director of metal- 
lurgy of the A. O. Smith Corporation. 
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